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V I
AN EXPERIMENTAL STUDY USING SEMI-CONCRETE AND ABSTRACT 
MATERIALS IN A PAIRED ASSOCIATIVE LEARNING TASK WITH 
HEARING-IMPAIRED AND HEARING CHILDREN
CHAPTER I  
INTRODUCTION
Language i s  a  complex sy s te m  o f  sym bols , and symbols 
a r e  a b s t r a c t i o n s  which s ta n d  f o r  so m e th in g .  Words a re  l a n ­
guage sym bols j u s t  a s  numbers a r e  m a th e m a t ic a l  symbols
D e a fn e ss  i s  a lan g u a g e  h a n d ic a p .  A c h i l d  who has 
s e v e r e l y  im p a ire d  h e a r in g  b e fo r e  he l e a r n s  la n g u a g e  does n o t  
u s u a l l y  l e a r n  lan g u ag e  n a t u r a l l y  b u t  m ust be t a u g h t  t h i s  
m ost h i g h l y  d e v e lo p ed  and complex a r t ,  which i s  most e a s i l y  
l e a r n e d  th ro u g h  h e a r i n g .  Even f o r  c h i l d r e n  who h e a r ,  th e  
r i c h n e s s  o f  th e  e x p e r ie n c e s  which t h e y  have had w i l l  i n ­
f lu e n c e  t h e  r i c h n e s s  o f  th e  la n g u a g e  which t h e y  d e v e lo p .
Eor th e  c h i l d  w i th  a s e v e re  h e a r i n g  l o s s  th e  w orld  v h ich  he 
e x p e r i e n c e s  i s  n e v e r  th e  same a s  i t  i s  t o  a  p e r s o n  who has 
n o rm a l,  u n d i s t o r t e d  h e a r i n g .  O s te rn  a s k s , "What i s  s i l e n t  
l a u g h t e r ? " ^
^Nancy Wood, "Language i n  P e r s o n a l i t y  D ev e lo p m en t," 
V o l t a  R eview . LXII ( I 9 6 0 ) ,  3 2 1 . ’
^ B e rn ic e  O s te rn ,  "P a n e l  D i s c u s s io n , "  V o l t a  Review, 
LXII ( I 9 6 0 ) ,  322.
1
2D eaf p e o p le  m ust r e l y  on s e n s e s  o t h e r  t h a n  t h e i r  
h e a r i n g  f o r  a n  i n t e r p r e t a t i o n  o f  th e  e n v iro n m e n t .  They l a c k  
a  se n se  f o r  l o c a l i z a t i o n  and d i s t a n c e  which h e a r i n g  g iv e s  
and, t h e r e f o r e ,  t h e i r  com prehension  o f  sp ace  may be d i f f e r e n t  
o r  re m a in  l i m i t e d .  They have no w arn in g  or, a t  l e a s t ,  l e s s  
a c u te  w arn ing  th ro u g h  h e a r i n g  and a re ,  t h e r e f o r e ,  s t a r t l e d  
more o f t e n  by  th e  u n e x p e c te d .^
M yklebust s a i d ,  "D eafness  i s  a  s i g n i f i c a n t  and con­
s e q u e n t i a l  s e n s o r y  d e p r iv a t io n "  which c a u se s  t h e  d e a f  p e r s o n  
t o  e x p e r ie n c e  th e  env iron m en t d i f f e r e n t l y  and, t h e r e f o r e ,  t o  
behave d i f f e r e n t l y .  I t  i s  " d i f f i c u l t  f o r  him t o  u se  h i s  i n ­
t e l l i g e n c e  i n  as  b ro ad  and s u b t l e  and a b s t r a c t  a  way. " ^
I t  h a s  been  w id e ly  h e ld  t h a t  a  la n g u a g e  l i m i t a t i o n  
accom panying th e  l a c k  o f  a u d i t o r y  s t i m u l a t i o n  makes th e  u se  
o f  a b s t r a c t  c o n c e p ts  d i f f i c u l t  f o r  th e  d e a f  and c au se s  them 
t o  be more d ep en den t upon c o n c re te  e x p e r ie n c e s  t h a n  h e a r i n g  
p e o p le .  Pugh o b se rv e d ,  however:
Many d e a f  c h i l d r e n  seem to  r e a s o n  f a i r l y  w e l l  so lo n g  
a s  t h e y  have p i c t u r e s  to  gu ide  them, b u t  f a i l  t o  make 
a  s a t i s f a c t o r y  t r a n s i t i o n  to  v e r b a l  r e a s o n i n g .  For 
example ; a  c h i l d  who i s  g iv e n  a  row o f  p i c t u r e s  i l ­
l u s t r a t i n g  th e  w ords; b a l l ,  c a r ,  b o a t ,  and g i r l ,  and 
t o l d  t o  c ro s s  o u t  th e  one which does n o t  b e lo n g  i n  
th e  group may su c c e e d  w i th  th e  p i c t u r e s  and be u n a b le  
t o  su c ce ed  when th e  words s t a n d  a lo n e .  T his i n d i c a t e s
^ E d i th  Meyer, " P s y c h o lo g ic a l  and E m o tio n a l  P rob lem s 
o f  th e  Deaf C h i ld , "  Am. Annals o f  th e  D eaf, 98 (1 9 5 3 ) ,  
472-477 .
^Helmer R. M y k lebust,  "Towards a  New U n d e rs ta n d in g  
o f  th e  D eaf C h i ld , "  Am. Annals o f  th e  D e a f , 98 (1 9 5 3 ) ,  
345-359 .
3i t  i s  n o t  c o n c e p ts  b u t  symbols u se d  t o  r e p r e s e n t  th e  
c o n c e p ts  which a re  n o t  u n d e r s to o d .^
Some p e o p le  have fo l lo w e d  th e  t h i n k i n g  o f  Benjam in 
Whorf, who f e l t  t h a t  a l l  h i ^ e r  l e v e l s  o f  t h i n k i n g  a re  de­
p e n d e n t  upon lan g u a g e  and t h a t  th e  s t r u c t u r e  o f  la n g u a g e  
which one u s e s  h e lp s  to  shape h i s  f e e l i n g s  a b o u t  th e  e n v i ­
ronm en t.  D o eh rin g , however, s t a t e d  t h a t  i t  i s  h i g h e r  l e v e l s  
o f v e r b a l  a c t i v i t y  which a re  dependen t upon la n g u a g e ,  bu t 
n o n - v e r b a l  a b i l i t i e s  o f  langu age  h a n d ic ap p e d  c h i l d r e n  cou ld  
be d e v e lo p ed  n o rm a lly  i n  s p i t e  of a lan g u a g e  d e f i c i e n c y .
The la n g u a g e  r e t a r d a t i o n  o f  a c h i l d  w i th  l i m i t e d  h e a r in g  i s  
due to  a  l a c k  o f  v e r b a l  s t i m u l a t i o n  th ro u g h  h e a r i n g  r a t h e r  
th a n  t o  a  l e s i o n  o f  th e  l e f t  hem isphere  o f  th e  b r a i n ,  b u t  
i f  a  c h i l d  who h as  no e m o t io n a l . d i s o r d e r  e x h i b i t s  s e v e re  
d i f f i c u l t i e s  w ith  n o n -v e rb a l  a b i l i t i e s ,  an  o r g a n ic  im p a i r ­
ment o f  th e  r i g h t  hem isphere  sh o u ld  be s u s p e c t e d .^
F a c to r s  I n h i b i t i n g  t o  l e a r n i n g
I t  i s  th e  p h i lo s o p h y  o f  some e d u c a to r s  t h a t  i f  th e  
p rob lem  o r  h a n d ic a p  i s  d e a fn e s s ,  and i f  t h e  c h i l d  can  be 
taughi: e a r l y  enough, i n  a  f a v o r a b le  e n v iro n m en t,  w i th  u n -  
i n h i b i t i n g  m ethods, he sh o u ld  be a b le  t o  e s t a b l i s h  a l a n ­
guage f o u n d a t io n  upon which t o  b u i ld  a b s t r a c t  c o n c e p ts  and 
t h i s  a s p e c t  o f  h i s  h a n d ic ap  cou ld  be l e s s e n e d  i f  n o t  a l l e ­
v i a t e d .
^B ess ie  Pugh, "P an e l  D i s c u s s io n ,"  V o l t a  Review,
LXII ( I 9 6 0 ) ,  335.
^Donald G. D oehring , "P an e l  D i s c u s s io n , "  V o l ta  
Review. LXII ( I 9 6 0 ) ,  323.
4Some o f  t h e  l i m i t a t i o n s  o f  th e  la n g u a g e  l e a r n i n g  o f  
d e a f  c h i l d r e n  m ig h t he due t o  i n h i b i t i n g  e d u c a t io n a l  p r a c ­
t i c e s  r a t h e r  t h a n  to  so m e th in g  i n h e r e n t  i n  th e  d e a fn e s s  i t ­
s e l f .  E a r ly  sy s tem s o f  p r e s e n t i n g  la n g u a g e  to  th e  d e a f  
fo l lo w e d  s t e p  hy s t e p  p ro c e d u re s  w i th  p r e a r r a n g e d  d r i l l s ,  
e x te n s iv e  word l i s t s  t o  he m a s te re d  a t  each  l e a r n i n g  l e v e l ,  
and p r e - p la n n e d  e x p e r i e n c e s  t o  he worked th ro u g h  r o u t i n e l y .  
A f t e r  one r o u t i n e  was f i n i s h e d  th e  t e a c h e r  knew which would 
f o l lo w .  Many m a t e r i a l s  and m ethods o f  t h i s  ty p e  a re  i n  u se  
to d a y .  A d i f f e r e n t  c o n cep t  o f  t e a c h i n g  lan g u a g e  to  th e  
d e a f  was p r e s e n t e d  hy G roh t:
True lan g u a g e  can n o t  he t a u g h t  hy r o t e .  I t  canno t 
he a c q u i r e d  hy d e f i n i t i o n  and m e c h an ica l  d r i l l .  I t  
c anno t he d i v e s t e d  o f  i t s  s o c i a l  s i g n i f i c a n c e  n o r  
removed from  i t s  s o c i a l  s e t t i n g .  There must he 
re a s o n s  f o r  u s i n g  i t  and t h e s e  m ust s p r i n g  from  th e  
i n d i v i d u a l ' s  deep need  f o r  m aking  known h i s  th o u g h ts ,  
i d e a s ,  n e e d s ,  d e s i r e s ,  h o p e s ,  im a g in a t io n s ,  jo y s ,  
and p e r p l e x i t i e s . '
This newer em phasis  i s  harm onious w i th  t h e o r i e s  o f
l e a r n i n g  upon which modern e d u c a t io n  h a se s  i t s  p h i lo s o p h y .
Ragan p r e s e n te d  some c o n t r a s t i n g  t h e o r i e s  o f l e a r n i n g :
The m e c h a n i s t i c  c o n c e p t  o f  l e a r n i n g  . . . r e s t s  upon 
common a s s u m p t io n s .  I t  assum es t h a t  wholes a r e  h u i l t  
up from  p a r t s ,  t h a t  l e a r n i n g  i s  an  a d d i t i v e  p ro c e s s  
l i k e  th e  a d d in g  o f  h r i c k s  t o  a  w a l l ,  t h a t  th e  l e a r n e r  
r e a c t s  as  a c o l l e c t i o n  o f  p a r t s  r a t h e r  th a n  a s  a 
u n i f i e d  w hole , and t h a t  r e p e t i t i o n  and d r i l l  a re  
s u f f i c i e n t  t o  p ro d u ce  l e a r n in g .®
"^Mildred G ro h t,  N a tu ra l  Language f o r  th e  Deaf 
(A lex an d er  Graham B e l l  A s s o c ia t io n ,  195ti)> 1 .
®W. B. Ragan, Modern E le m e n ta ry  C u rr icu lu m  (New 
York: The B ryden  P r e s s ,  1 9 5 6 ) ,  44.
and th e  o rg a n is m ic  c o n c e p t;
L e a rn in g  i s  a  g row th  p r o c e s s  r a t h e r  t h a n  an  a d d i t i v e  
p r o c e s s ;  i t  i s  th e  r e s u l t  o f  i n s i g h t ,  m a t u r a t i o n ,  and 
d i f f e r e n t i a t i o n  r a t h e r  t h a n  r e p e t i t i o n ;  and i t  f o l lo w s  
th e  p a t t e r n  o f  ^ o w t h  o f  l i v i n g  o rgan ism s r a t h e r  th a n  
t h a t  o f  i n o r g a n ic  b o d ie s .  The human embryo i s  a t  
f i r s t  an  u n d i f f e r e n t i a t e d  mass ; th e  p a r t s  a p p e a r  g ra d ­
u a l l y  th ro u g h  th e  p r o c e s s  o f  m a t u r a t i o n  and d i f f e r e n t i a ­
t i o n .  The same p r i n c i p l e  a p p l i e s  t o  th e  m e n ta l  grow th 
o f  th e  c h i l d  ; whole c o n c e p ts  a p p e a r  f i r s t ,  and s e p a r a t e  
p a r t s  have^m ean ing  o n ly  b ecau se  o f  t h e i r  r e l a t i o n s h i p  
t o  w h o le s ."
He sum m arizes th e  n e c e s s a r y  e le m e n ts  f o r  s u c c e s s f u l  
l e a r n i n g :
The c h i l d  m ust want so m e th in g . There m ust be a 
d r iv e  o r  a  need  t o  l e a r n .
The c h i l d  m ust n o t i c e  so m e th in g . 
The c h i l d  m ust do so m e th in g .
4. The c h i l d  must g e t  so m e th in g . Reward m ust fo l lo w  
re sp o n se .^ ®
Eagan a l s o  s t a t e d :  "The r e a l  p r o o f  o f  th e  p r o f e s ­
s i o n a l  s t a t u s  o f  an  e le m e n ta ry  sc h o o l  l i e s  i n  th e  d e v e lo p ­
ment o f  a s c h o o l  p rogram  i n  harmony w i th  th e  c h a r a c t e r i s t i c s  
and n eed s  o f  c h i l d r e n .
Heilm an p o i n t e d  o u t  what p r e s s u r e  can  do to  c h i l d r e n
who a r e  t r y i n g  t o  l e a r n  t o  r e a d .  "Too much p r e s s u r e  o r th e
T 2wrong k in d  o f  p r e s s u r e  may r e s u l t  i n  n o n - l e a r n i n g .
9 l b i d . ,  45. 
lO l b i d . ,  48.
^ ^ I b i d . ,  51.
A r th u r  H eilm an, P r i n c i p l e s  and P r a c t i c e s  o f  Teach­
i n g  R e ad in g , (C h a r le s  E. M e r r i l l  Books, I n c . ,  l ^ è l j ,  4.
R ead ing  i s  a  langu ag e  f u n c t i o n .  I t  i s  th e  m an ip u la ­
t i o n  o f  sym bo lic  m a t e r i a l s .  P s y c h o l o g i s t s  and o th e r  
o b s e r v e r s  o f  human b e h a v io r  t e l l  u s  t h a t  th e  sym bo lic  
p r o c e s s  i s  s e n s i t i v e  t o  p r e s s u r e s  o f  any k in d .  I t  i s  
a x io m a t ic  t h a t  lan gu ag e  i s  t h e  m ost s e n s i t i v e  i n d i ­
c a t o r  o f  p e r s o n a l  o r  e m o tio n a l  m a la d ju s tm e n t .  Yet i n  
no a r e a  o f  l e a r n i n g  i n  o u r  s c h o o ls  i s  g r e a t e r  p r e s s u r e  
b ro u g h t  t o  b e a r  on th e  p u p i l  t h a n  i n  th e  a r e a  o f  r e a d ­
i n g .
I t  m igh t be s a i d  t h a t  i n  no o t h e r  a r e a  o f  l e a r n i n g  
f o r  th e  d e a f  i s  more p r e s s u r e  b ro u g h t  t o  b e a r  th a n  i n  th e  
a r e a  o f  l e a r n i n g  la n g u a g e ,  th ro u g h  s p e e c h ,  l i p - r e a d i n g ,  and 
r e a d i n g .  At an  age when h e a r i n g  c h i l d r e n  a r e  ad v an c in g  to  
h i g h e r  l e v e l s  o f  r e a s o n in g  b ecau se  o f  e x p e r ie n c e  and t r a i n ­
in g ,  t h e  h e a r i n g  han d icap ped  c h i l d  may be s t i l l  d r i l l i n g  on 
b a s i c  fu n d a m e n ta ls  o f  la n g u a g e .  P e rh a p s  b a s i c  t r a i t s  o f 
t e a c h e r s  o f  th e  d e a f  a re  a c c e p ta n c e  and a r e l a x e d  a t t i t u d e .
G o e tz in g e r  and Rousey s t u d i e d  th e  p e rfo rm an c e  and 
a ch iev e m e n t o f  d e a f  c h i l d r e n  and from  th e  r e s u l t s  o f  t h e i r  
t e s t i n g  i n f e r r e d  t h a t  e x p e c t a t i o n s  f o r  th e  d e a f  were f a r  be ­
low  th o s e  f o r  n o rm a l ly  h e a r i n g  c h i l d r e n .  They c i t e d  s e v e r a l  
p o s s i b l e  r e a s o n s  f o r  th e  d i f f e r e n c e  and s u g g e s te d  t h a t  s t u d ­
i e s  be made upon th e  e f f e c t s  o f  l a c k  o f  p r e - s c h o o l  t r a i n i n g ,  
p u p i l  l o a d  p e r  t e a c h e r ,  t e c h n iq u e s  f o r  d e v e lo p in g  lan g u ag e  
and a b s t r a c t  c o n c e p ts ,  a u d i t o r y  t r a i n i n g  p r o c e d u r e s ,  and 
t h e r a p y  r e l a t i n g  to  e m o tio n a l  p rob lem s
A f t e r  s tu d y in g  l e v e l s  o f  a s p i r a t i o n  o f  a c a d e m ic a l ly
^^I b i d .
S . G o e tz in g e r  and C. I .  Rousey, " E d u c a t io n a l  
Advancement o f  Deaf C h i ld ,"  A m erican A nnals o f  th e  D eaf,
104 (1 9 5 9 ) ,  221-231 .
7s u c c e s s f u l  and u n s u c c e s s f u l  c h i l d r e n ,  S e a rs  found  an  i n t e r ­
e s t i n g  i n t e r a c t i o n  be tw een  s u c c e s s  and a s p i r a t i o n  and de­
s c r i b e d  an a c t i v e  and p a s s i v e  b e h a v io r  a s  " p a r t i c i p a t i n g  
b e h a v io r "  and " s p e c t a t o r  b e h a v io r .
R u tled g e  s t u d i e d  t h e  l e v e l s  o f  a s p i r a t i o n  o f  some 
d e a f  c h i l d r e n  and found  t h a t  th e  d e a f  " te n d  t o  a s p i r e  to  
lo w e r  t h a n  norm al ach iev em en t i n  t a s k s  which in v o lv e  t h e i r  
h a n d ic a p  b u t  do no t lo w e r  t h e i r  g o a ls  when f u n c t i o n i n g  does 
n o t  c a l l  f o r  u se  o f  th e  im p a ire d  f a c u l t y .
Ragan m entioned  many f a c t o r s  which cause  m a l a d j u s t ­
ment and i n h i b i t  l e a r n i n g  i n  c h i l d r e n  and added t h a t  i t  i s  
e a s y  f o r  t e a c h e r s  t o  r a t i o n a l i z e  abou t th e s e  n o n - l e a r n in g  
c h i l d r e n .  He m en tioned  p h y s i c a l  f a c t o r s ,  p o o r  h e a l t h  hab ­
i t s ,  m e n ta l  im m a tu r i ty ,  u n s u i t a b l e  c u r r ic u lu m , i n h i b i t i n g  
e d u c a t i o n a l  p o l i c i e s ,  unwholesome f a m i ly  r e l a t i o n s  and com­
m u n ity  i n f lu e n c e s
Because such  f a c t o r s  o f t e n  cause  d isco u rag em en t,  t o  
h e a r i n g  h an d ic ap p e d  c h i l d r e n ,  i t  i s  im p o r ta n t  f o r  th o s e  who 
work w i th  them n o t  o n ly  t o  u n d e r s t a n d  th e  d ev e lo p m e n ta l  
needs  o f  norm al c h i l d r e n ,  b u t  a l s o  t o  s t r i v e  f o r  a  b e t t e r
^ ^ P a u l in e  S. S e a r s ,  "L e v e ls  o f  Aspira"^i o n  i n  Academ­
i c a l l y  S u c c e s s f u l  and U n s u c c e s s fu l  C h i ld r e n ,"  J o u r n a l  o f  
Abnormal S o c ia l  P sy c h o lo g y , 35 (1 9 4 0 ) ,  498-536.
^^L ou is  R u t le d g e ,  " A s p i r a t i o n  l e v e l s  o f  th e  Deaf 
Compared to  H e a r in g ,"  J o u r n a l  o f  Speech and H e a r in g  D is ­
o r d e r s . 19 (1 9 5 4 ) ,
]-7w. B. Ragan, T each ing  A m e r ic a 's  C h i ld r e n , (H o l t ,  
R in e h a r t  and W inston , I n c . ,  1 9 o l ) ,  7 9 -80 .
8u n d e r s t a n d in g  o f  th e  s p e c i a l  n eeds  o f  c h i l d r e n  w i th  l i m i t e d  
h e a r i n g  i n  o r d e r  to  t r y  t o  a l l e v i a t e  i n h i b i t i n g  i n f lu e n c e s  
and h e lp  them to  r e a l i z e  th e  b e s t  o f  t h e i r  p o t e n t i a l .
Needed R e se a rch
Much r e s e a r c h  n eed s  t o  be done t o  f u r t h e r  t h i s  un­
d e r s t a n d i n g .  F o u ra c e r  p o i n t e d  o u t  th e  s c a r c i t y  o f  r e s e a r c h  
c o n c e rn in g  c u r r ic u lu m  and l e a r n i n g  p rob lem s o f  t h e  h e a r i n g  
h a n d ic ap p e d  and a sk ed  f o r  more d e t a i l e d  s t u d i e s  i n  a r e a s  o f  
case  f i n d i n g ,  d i f f e r e n t i a l  d i a g n o s i s ,  e d u c a t io n ,  i n t e l l i ­
gence and p e r s o n a l i t y .  He s a i d  t h a t  M yklebust and H autt e n  
had c a l l e d  f o r  r e s e a r c h  i n  t e a c h i n g  m ethods, s t a t u r e  o f
1 fts t u d e n t s  and g r a d u a t e s ,  c u r r ic u lu m ,  and a d m i n i s t r a t i o n .
T h is  p r e s e n t  s tu d y  was d e s ig n e d  to  examine one a r e a  
o f  i n t e r e s t  b a s i c  t o  t h i s  f i e l d  w hich  h as  many p ro b lem s y e t  
t o  be r e s o l v e d .  I t  s o u ^ t  t o  e x p lo r e  a  q u e s t io n  c o n c e rn in g  
th e  a b i l i t y  o f  c h i l d r e n  w i th  l i m i t e d  h e a r i n g  to  remember 
a b s t r a c t  f i g u r e s  th ro u g h  a s s o c i a t i v e  l e a r n i n g ,  b a se d  on a  
s t a te m e n t  by Pugh q u o ted  e a r l i e r  i n  t h i s  p a p e r .
Review o f  L i t e r a t u r e
A f a v o r i t e  s u b j e c t  o f  e a r l y  i n v e s t i g a t o r s  co n ce rn ed  
th e  i n t e l l i g e n c e  o f  t h e  d e a f .  I n  a  r e c e n t  s tu d y  o f  th e  i n ­
t e l l i g e n c e  o f  t h e  d e a f ,  u s i n g  s e p a r a t e  s t a n d a r d i z a t i o n s  o f
^®Maurice H. P o u r a c e r ,  " P h y s i c a l  H a n d ic a p p in g ,"  
E n c y c lo p e d ia .o f  E d u c a t io n a l  R e s e a rc h , ( I 9 6 0 ) ,  996 .
^^Pugh, l o c .  c i t .
9t h e  N eb raska  T e s t  o f  l e a r n i n g  A p t i tu d e ,  H isk e y  found  t h a t  
on i te m s  where v o c a l i z a t i o n s  a id e d  im m ediate  r e c a l l ,  h e a r ­
i n g  c h i l d r e n  h a d  an a d v a n ta g e  and were a b le  t o  u s e  t h e i r  
p o t e n t i a l  more e f f i c i e n t l y .  He d o u b ted  t h a t  th e  d e a f  c o u ld  
c o m p le te ly  overcome th e  " l o s s  o f  e f f i c i e n c y  r e s u l t i n g  from  
d e a f n e s s  and  l e s s  f a c i l i t y  w i th  v e r b a l  a b s t r a c t i o n s , ” b u t  
f e l t  t h a t  t h e y  were l i k e l y  to  e q u a l  th e  h e a r i n g  on non­
v e r b a l  f u n c t i o n s  and p e rh a p s  e x c e l  i n  v i s u a l  p e r c e p t i o n .
Much r e c e n t  work h a s  t e s t e d  th e  a b i l i t y  o f  th e  d e a f  
t o  u n d e r s t a n d  a b s t r a c t  c o n c e p ts .
P e l l e t ,  a t t e m p te d  t o  a n a ly z e  t h i n k i n g  and i t s  ex­
p r e s s i o n  i n  th e  d e a f  c h i l d  i n  a s tu d y  which in c lu d e d  a  com­
p a r i s o n  o f  th e  t h i n k i n g  o f  th e  d e a f  from  th e  n o n - la n g u a g e  
s t a g e  th ro u g h  a d o le s c e n c e ,  w i th  t h a t  o f  h e a r i n g  c h i l d r e n ,  
which he  re v ie w e d  and sum m arized from  th e  works o f  Nagy, 
Stum pf, D e c ro ly ,  D o la c r o ix ,  P i a g e t ,  and o t h e r s .  For th e  
n o r m a l ly  h e a r i n g  c h i l d r e n  he l i s t e d  th e  f o l lo w in g  s t a g e s ;
1 s t  i n f a n c y ,  0 -3  y e a r s ,  m otor  s t a g e  ; 2nd in f a n c y ,  3 -7  y e a r s ,  
p e r c e p t u a l  s t a g e ;  3 rd  in f a n c y ,  7 -1 2  y e a r s ,  s p e c u l a t i v e  con­
c r e t e ;  a d o le s c e n c e ,  12 -18  y e a r s ,  s p e c u l a t i v e  a b s t r a c t  s t a g e .
F or th e  d e a f  c h i l d r e n  he t r a c e d  s i m i l a r  s t a g e s :  
p r e l i n g u i s t i c  t h i n k i n g ,  0 -7  y e a r s ;  v e r b a l  t h i n k i n g ,  7-13  
y e a r s ;  c o n c e p tu a l  ( c o n c r e t e )  t h i n k i n g ,  13-15  y e a r s ;  l o g i c a l
^ ^ M a rsh a l l  S. H isk e y , "A S tudy  o f  th e  I n t e l l i g e n c e  
o f  D eaf and Hard of H e a r in g  C h i ld r e n  ( T h r o u ^  a  C om parison 
o f  P e r fo rm a n ce  on t h e  S e p a ra te  S t a n d a r d i z a t i o n s  o f  th e  
N eb rask a  T e s t  o f  L e a rn in g  A p t i t u d e ) ,"  Am erican A nnals  o f 
t h e  D e a f . 101 (1 9 5 6 ) ,  329-339 .
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a b s t r a c t i o n ,  15 y e a r s  t o  a d u l t .
O le ro n  re v ie w ed  s t u d i e s  o f  th e  i n t e l l i g e n c e  o f  th e  
d e a f  and c o n c lu d ed  t h a t  th e y  were e q u a l  t o  h e a r i n g  c h i l d r e n  
i n  c o n c re te  m e n ta l  f u n c t i o n i n g  h u t  d e f i c i e n t  i n  a b s t r a c t  
i n t e l l i g e n c e .  O le ro n  a d m in i s t e r e d  th e  I 938  e d i t i o n  o f  
H aven 's  P r o g r e s s iv e  M a t r ic e s  t o  a  t o t a l  o f  246 d e a f  c h i l ­
d r e n  betw een th e  a g e s  o f  9 and 21 y e a r s  o f  age and found 
t h a t  " th e  m en ta l  p r o c e s s e s  o f  th e  d e a f  a r e  c h a r a c t e r i z e d  by 
an  e s p e c i a l  c o n c e rn  f o r  o b se rv ed  d a ta "  and t h i s  "becomes an 
o b s t a c l e  when t h e y  a r e  c o n f ro n te d  w i th  t e s t s  demanding a 
c e r t a i n  l e v e l  o f  a b s t r a c t  t h in k in g "  which i n d i c a t e d  " a  s ta g e  
o f  in c o m p le te  d eve lo pm en t,  s i m i l a r  t o  an e a r l i e r  s t a g e  
found i n  norm al c h i l d r e n . "  He f e l t  t h a t  d e a f  s t u d e n t s  
cou ld  a t t a i n  a  c o n c e p tu a l  l e v e l ,  " b u t  w i th  more d i f f i c u l t y  
th a n  f o r  no rm al s t u d e n t s . "  He c o n s id e r e d  th e  f i e l d  o f  ab­
s t r a c t i o n  to  be im p o r ta n t  and f e l t  t h a t  t e a c h e r s  sh o u ld  
open th e  minds o f  t h e  d e a f  p u p i l  t o  " id e a s  and n o t io n s  of 
th e  s o c i e t y  i n  which he l i v e s  and t e a c h  him t o  u s e  th e m ."
He s t a t e d :
The sp h e re  o f a b s t r a c t  th o u g h t  i s  by no means c lo s e d  
to  t h e  d e a f .  I f  t h e  a c c e s s  t o  i t  i s  more d i f f i c u l t  
f o r  him  th a n  f o r  t h e  h e a r i n g ,  i t  i s  no l e s s  t r u e  
t h a t  p r o g r e s s  i n  and c h o ic e  o f  m ethods o f  e d u c a t io n  
can  re d u c e  th e  d i f f i c u l t y .
P e l l e t ,  "Des P re m ie re s  P e r c e p t io n s  du G o n e r  e-  ^
a  l a  C o n c e p t io n  de l ' A b s t r a i t  ; E s s a i  d ' A nalyse de l a  P ensee  
e t  so n  E x p r e s s io n  Chez l 'E n f a n t  S o u rd -m u e t."  as  rev ie w ed  by
H. M yklebust i n  P s y c h o lo g ic a l  A b s t r a c t s , 2865 (1 9 4 1 ) ,  311.
^^P. O le ro n ,  "A S tudy  o f  I n t e l l i g e n c e  i n  th e  D e a f ,"  
Am erican A nnals  o f  th e  D eaf ,  95 , (1 9 5 0 ) ,  179-195 .
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W right i n v e s t i g a t e d  a b s t r a c t  r e a s o n in g  o f  d e a f  c o l ­
l e g e  s t u d e n t s  i n  a  d i s s e r t a t i o n  s tu d y .  He f e l t  t h a t  p a r t  
f u n c t i o n s  o f  th e  o rgan ism  were i n t e r r e l a t e d  i n  such  a  way 
t h a t  d i s t u r b a n c e  o f  one a f f e c t e d  th e  whole i n  such  a  way 
t h a t  t h e r e  would be a "com pensa to ry  o rg an ism ic  s h i f t  t o  a 
lo w e r  l e v e l  o f  f u n c t i o n i n g . "  He compared th e  p e rfo rm a n c e s  
o f  d e a f  and h e a r i n g  c o l l e g e  s t u d e n t s  on n in e  m easu res  o f  
a b s t r a c t  r e a s o n in g  and co n c lu d ed  t h a t  a  h e a r in g  l o s s  does 
cause  a n  o rg a n is m ic  s h i f t  o c c a s io n in g  a  lo w e r in g  o f  a b s t r a c t  
f u n c t i o n i n g .
L a r r  s t u d i e d  tw e n ty - f i v e  d e a f  c h i l d r e n  from  e ach  o f  
two r e s i d e n t i a l  s c h o o l s ,  a  c o n t r o l  group o f  norm al c h i l d r e n  
and a n o th e r  o f  m e n ta l ly  r e t a r d e d  c h i l d r e n .  He foun d  no 
marked d i f f e r e n c e s  be tw een  th e  d e a f  c h i l d r e n  and th e  norm al 
c h i l d r e n  u s i n g  p e r c e p t u a l  m a t e r i a l s ,  b u t  found t h a t  t h e  
d e a f  c h i l d r e n  were i n f e r i o r  i n  p e rfo rm an ce  i n  c o n ce p t  f o r ­
m a t io n s .  He a l s o  n o te d  d i f f e r e n c e s  be tw een  th e  two g rou ps  
o f  d e a f  c h i l d r e n  and t h e r e f o r e  f e l t  t h a t  i t  was i n a d v i s a b le  
t o  e q u a te  c h i l d r e n  from  one s c h o o l  w i th  th e  d e a f  i n  gen­
e r a l .
R o s e n s te in  s t u d i e d  th e  c o g n i t i v e  a b i l i t i e s  o f  s i x t y  
d e a f  and s i x t y  h e a r i n g  c h i l d r e n  w i th  a  t e s t  b a t t e r y  which
^^Rogers H ornsby W r i ^ t ,  "The A b s t r a c t  R easo n in g  of 
Deaf C o l le g e  S t u d e n t s , "  D i s s e r t a t i o n  A b s t r a c t s , 15 (1955) 
1911.
^ ^ A lf re d  L. L a r r ,  " P e r c e p tu a l  and C o n c ep tu a l  A b i l ­
i t i e s  o f  R e s i d e n t i a l  School C h i ld r e n , "  V o l ta  Review , 889 
(1 9 5 9 ) ,  1 9 -2 1 .
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i n c lu d e d  a  p e r c e p t u a l  d i s c r i m i n a t i o n  t a s k ,  a m o d if ie d  Wis­
c o n s in  Card S o r t i n g  Task, and a  c o n c e p t  a t t a in m e n t  and u s ­
age t a s k ,  a l l  p r e s e n t e d  v i s u a l l y  and n o n - v e r t a l l y .  He 
foun d  no s i g n i f i c a n t  d i f f e r e n c e s  "between d e a f  and h e a r i n g  
c h i l d r e n  i n  t h e i r  a b i l i t y  t o  p e r c e i v e ,  a b s t r a c t ,  o r  g e n e r ­
a l i z e  i f  th e  la n g u a g e  u se d  was w i t h in  th e  c a p a c i ty  o f  th e  
d e a f  c h i l d r e n .  He f e l t  t h a t  i n  e x a m in a t io n s  where a  con­
c e p t u a l  d e f i c i t  was o b se rv ed  th e  l i n g u i s t i c  demands o f  th e
25t e s t  were beyond th e  a b i l i t i e s  o f t h e  d e a f  c h i l d r e n .
R ecent s t u d i e s  have been  co n ce rn e d  w i th  th e  a b i l ­
i t i e s  o f  d e a f  c h i l d r e n  i n  ways which a r e  n o t  p r i m a r i l y  l a n ­
guage a r e a s  and have e x p lo re d  th e  p o s s i b i l i t i e s  t h a t  th e  
d e a f  may d i f f e r  from  th e  h e a r i n g  i n  ways o th e r  t h a n  d e a f ­
n e s s  .
Four s t u d i e s  have d e a l t  w i th  v i s u a l  r e s p o n s e s  o f  
t h e  d e a f ,  two o f  w hich  were c o n ce rn ed  w i th  v i s u a l  memory, 
one w i th  v i s u a l  p a i r e d - a s s o c i a t e s ,  and one w i th  v i s u a l  p i c ­
t o r i a l  t h i n k i n g .
A s tu d y  com paring  th e  v i s u a l - p i c t o r i a l  t h i n k i n g  o f  
t h e  d e a f  t o  t h a t  o f  h e a r i n g  c h i l d r e n  was done by Gozova by 
s t u d y i n g  th e  a b i l i t y  t o  se e  p a r t  t o  whole r e l a t i o n s h i p s  of 
o b j e c t s  such  a s  p e n c i l  and m atch . He found  t h a t  th e  young­
e r  d e a f  c h i l d r e n  were i n f e r i o r  t o  h e a r i n g  c h i l d r e n ,  b u t  
t h a t  w i th  e d u c a t io n ,  e s p e c i a l l y  w i th  m a s te r in g  o f  f r a c t i o n s ,
^ ^Joseph  R o s e n s te in ,  " C o g n i t iv e  A b i l i t i e s  o f  Deaf 
C h i ld r e n , "  J o u r n a l  o f  Speech and H e a r in g  R e se a rc h , 3 ( i 9 6 0 ) ,  
108-119.
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d i f f e r e n c e s  te n d e d  t o  d i s a p p e a r .
B l a i r  u se d  Knox c u b e s ,  Memory f o r  D e s ig n s ,  o b je c t  
l o c a t i o n  and f o u r  memory t e s t s .  He found  th e  d e a f  t o  be 
i n f e r i o r  t o  th e  h e a r i n g  on memory sp an ,  b u t  s u p e r i o r  on th e  
Knox cubes and Memory f o r  D e s ig n s .
D o eh rin g  compared t h e  v i s u a l  s p a t i a l  memory o f  
a p h a s i e , d e a f  and h e a r i n g  c h i l d r e n  on th e  a b i l i t y  t o  i n d i ­
c a t e  t h e  p o s i t i o n  o f  a s p o t  o f  l i g h t  which had  b e en  f l a s h e d  
b r i e f l y  on a  p i e c e  o f  p a p e r .  There were v a r i a t i o n s  i n  th e  
p r e s e n t a t i o n  of th e  l i g h t  and th e  ways th e  r e s p o n s e s  were 
a l lo w e d  to  be made, th e  v a r i a t i o n  o f  d u r a t i o n  o f  exp osu re  
o f  th e  l i g h t  f l a s h ,  v a r i a t i o n  o f  t im e  e l a p s i n g  b e fo r e  a 
r e s p o n s e  was a l lo w e d ,  and i n t e r f e r e n c e  w i th  t h e  s u b j e c t ' s  
v i s i o n  a f t e r  th e  f l a s h  and b e f o r e  th e  r e s p o n s e .  The e r r o r s  
o f  th e  h e a r i n g  group were s m a l l e r  t h a n  th o s e  o f  th e  d e a f  
s u b j e c t s  and th e  d e a f  g roup  had  a  s m a l l e r  number t h a n  th e  
a p h a s i e .  However, t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  i n  
th e  r e s p o n s e  o f  th e  d e a f  g roup  and t h a t  o f  t h e  h e a r i n g  so
t h a t  D o eh r in g  co n c lu d ed  t h a t  d e a fn e s s  does n o t  s e r i o u s l y
28im p a i r  v i s u a l  p e r c e p t u a l  a b i l i t i e s .
p . Grozova, "K V oprous o N aglyadno-obraznom  
M y sh len i  Glukhoemykh Ucha S hchyk hsy a ,"  ( D o l l .  Akad Pedog. 
Nauk ESPSR, I 9 6 0 ) ,  I I ,  1 2 5 -1 2 8 . Reviewed by A Cuk, P sy­
c h o l o g i c a l  A b s t r a c t s , 36 (P e b . 1 9 6 2 ) ,  157 .
^ ^ P r a n c is  X. B l a i r ,  "A S tudy  o f  th e  V i s u a l  Memory 
o f  D eaf and H e a r in g  C h i l d r e n , " Am erican A nna ls  o f  th e  D e a f , 
102 (1 9 5 7 ) ,  254-263 .
^^Donald G. D o e h r in g ,  " V is u a l  S p a t i a l  Memory i n  
A ph as ie  C h i l d r e n , " J o u r n a l  o f  Speech and H e a r in g  R e s e a rc h ,
3 ( I 9 6 0 ) ,  1 38 -1 49 .
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P u r th  d e v is e d  a  p a i r e d - a s s o c i a t e s  t e s t  f o r  memory 
o f  s im p le  c o lo r  u s i n g  f o u r  c o l o r s ;  r e d ,  o ran g e ,  y e l lo w  and 
b l u e ,  and two t o y  a n im a ls ;  a  c a t  and a  mouse. He u se d  
f o r t y  c a r d s ,  t e n  o f  each, c o l o r ,  w i th  a  l a r g e  l e t t e r  "M" on 
th e  hack  o f  eac h  c a rd  c o lo r e d  o range  o r  y e l lo w  and a  l a r g e  
l e t t e r  "0" on th e  h ack  of each  c a rd  c o lo r e d  h lu e  o r  r e d .
The c h i l d  was t a u g h t  to  a s s o c i a t e  th e  l e t t e r  "M" w i th  th e  
mouse and th e  l e t t e r  "0" w ith  t h e  c a t .  A f t e r  l e a r n i n g  t h i s  
t a s k  t h e  u n l e t t e r e d  c o lo r e d  s id e  was shown and th e  c h i l d  
was to  re sp o n d  w ith  t h e  a s s o c i a t e d  a n im a l .  The d e a f  c h i l ­
d re n  from  se v e n  t o  t e n  y e a r s  o f  age were a h le  t o  e q u a l  th e  
pe rfo rm an c e  o f  h e a r i n g  c h i l d r e n ,  h u t  th e  11-12  group was 
i n f e r i o r  t o  th e  h e a r i n g  group o f  t h a t  a g e .
P u r th  s u g g e s te d  t h a t  th e  d e a f  c h i l d r e n  have t h e  same 
h a s i c  a b i l i t i e s  a s  shown hy th e  f a c t  t h a t  t h e  yo unger group 
co u ld  e q u a l  th e  h e a r i n g  c h i l d r e n  h u t  t h a t  w i th  t r a i n i n g  and 
e x p e r ie n c e  i n  l i f e  and sc h o o l  th e  h e a r i n g  c h i l d r e n  l e a r n  
h a b i t s  and a t t i t u d e s  which g iv e  them an  a d v a n ta g e .  The d e a f  
c h i l d r e n  spend  so  much t im e  i n  s c h o o l  l e a r n i n g  th e  h a s i c  
fu n d a m e n ta ls  o f la n g u a g e  t h a t  l i t t l e  t im e  i s  g iv e n  to  d e v e l ­
o p in g  t h e i r  c o g n i t i v e  r e a s o n in g .  P u r th  obse rved  t h a t  a  r e ­
c e n t  t r e n d  i n  s c i e n t i f i c  e v id e n ce  showed t h a t  th e  d e a f  a re  
n o t  a s  d i f f e r e n t  a s  t h e y  had  f o rm e r ly  b een  th o u g h t  t o  h e .
^^Hans Gr. P u r th ,  " V is u a l  P a i r e d - A s s o c i a t e s  Task 
w i th  D eaf and H e a r in g  C h i ld r e n , "  J o u r n a l  o f  Speech and H ear­
i n g  R e s e a rc h , 4 (1 9 6 1 ) ,  172-177 .
CHAPTER I I  
STATEMENT OP THE PROBIEM
The p u rp o se  o f  t h i s  s tu d y  was to  i n v e s t i g a t e  th e  
d i f f e r e n c e s ,  i f  any , i n  th e  r a t e  o f  l e a r n i n g  and i n  th e  num­
b e r  o f  e r r o r s  made i n  r e a c h in g  th e  c r i t e r i o n  o f  l e a r n i n g  o f  
c h i l d r e n  w ith  l i m i t e d  h e a r i n g  and o f  a c o n t r o l  group of 
h e a r i n g  c h i l d r e n  when c o n f ro n te d  w i th  a b s t r a c t  and sem i­
c o n c r e te  m a t e r i a l s  i n  a s s o c i a t i v e  l e a r n i n g  t a s k s .  The ab­
s t r a c t  f i g u r e s  were chosen  because  th e y  were m e a n in g le s s  to  
th e  S u b je c t s  and were w ith o u t  a p p l i c a t i o n  to  p a r t i c u l a r  
o b j e c t s ,  b u t  when a s s ig n e d  m eaning th e y  become sym bols as 
do l e t t e r s  o f  th e  a lp h a b e t .  The s e m i- c o n c r e te  f i g u r e s  were 
p i c t u r e s  w ith  s p e c i f i c  a p p l i c a t i o n  to  p a r t i c u l a r  o b j e c t s .
A q u e s t io n  o f  im p o rtan ce  i n  th e  t e a c h in g  o f  c h i l d r e n  
c o n c e rn s  t h e i r  a b i l i t y  t o  l e a r n  a b s t r a c t  f i g u r e s .  Do h e a r ­
in g  h an d ic ap p e d  c h i l d r e n  have g r e a t e r  d i f f i c u l t y  w i th  ab­
s t r a c t  f i g u r e s  t h a n  w i th  s e m i-c o n c re te  f i g u r e s ,  o r  r e q u i r e  
more t r i a l s  i n  m a s te r in g  them th a n  h e a r i n g  c h i l d r e n ,  and do 
th e y  make more e r r o r s ?
In  o rd e r  to  d e te rm in e  th e  d i f f e r e n c e s ,  i f  any , i n  
th e  r a t e s  o f l e a r n i n g  and th e  number o f  e r r o r s  made by c h i l ­
d r e n  w i th  l i m i t e d  h e a r i n g  and by h e a r i n g  c h i l d r e n  u n d e r  th e
15
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v a r i o u s  c o n d i t i o n s  th e  f o l lo w in g  n u l l  h y p o th e s e s  were t e s t e d ;
1 .  There i s  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  
i n  t h e  number o f  t r i a l s  r e q u i r e d  t o  m eet th e  c r i t e r i o n  o f  
l e a r n i n g  i n  a p a i r e d  a s s o c i a t i v e  l e a r n i n g  t a s k  u t i l i z i n g  
s e m i- c o n c r e te  m a t e r i a l  and i n  a  p a i r e d  a s s o c i a t i v e  l e a r n i n g  
t a s k  u t i l i z i n g  a b s t r a c t  m a t e r i a l  o f  c h i l d r e n  w i th  l i m i t e d  
h e a r i n g .
2 . There i s  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  
i n  t h e  number o f  t r i a l s  r e q u i r e d  t o  m eet th e  c r i t e r i o n  o f  
l e a r n i n g  i n  a p a i r e d  a s s o c i a t i v e  l e a r n i n g  t a s k  u t i l i z i n g  
s e m i- c o n c r e te  m a t e r i a l  and i n  a  p a i r e d  a s s o c i a t i v e  l e a r n ­
i n g  t a s k  u t i l i z i n g  a b s t r a c t  m a t e r i a l  o f  a c o n t r o l  group o f  
h e a r i n g  c h i l d r e n .
3 . There i s  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  
i n  th e  number o f  t r i a l s  r e q u i r e d  t o  m eet th e  c r i t e r i o n  o f  
l e a r n i n g  i n  a p a i r e d  a s s o c i a t i v e  l e a r n i n g  t a s k  u t i l i z i n g  
s e m i- c o n c r e te  m a t e r i a l  o f  c h i l d r e n  w i th  l i m i t e d  h e a r i n g  and 
o f  a  c o n t r o l  group o f  h e a r i n g  c h i l d r e n .
4 . There i s  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  
i n  th e  number o f  t r i a l s  r e q u i r e d  t o  m eet th e  c r i t e r i o n  o f  
l e a r n i n g  i n  a  p a i r e d  a s s o c i a t i v e  l e a r n i n g  t a s k  u t i l i z i n g  ab ­
s t r a c t  m a t e r i a l  o f c h i l d r e n  w i th  l i m i t e d  h e a r i n g  and of a 
c o n t r o l  group o f  h e a r i n g  c h i l d r e n .
5. There i s  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  
i n  t h e  number o f  e r r o r s  i n  m e e t in g  th e  c r i t e r i o n  o f  l e a r n i n g  
i n  a  p a i r e d  a s s o c i a t i v e  l e a r n i n g  t a s k  u t i l i z i n g  se m i-c o n c re te
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m a t e r i a l  and i n  an  a s s o c i a t i v e  l e a r n i n g  t a s k  u t i l i z i n g  ab ­
s t r a c t  m a t e r i a l  o f c h i l d r e n  w i th  l i m i t e d  h e a r i n g .
6. There i s  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  
i n  t h e  number o f  e r r o r s  i n  m e e tin g  th e  c r i t e r i o n  o f  l e a r n ­
in g  i n  a p a i r e d  a s s o c i a t i v e  l e a r n i n g  t a s k  u t i l i z i n g  sem i­
c o n c r e te  m a t e r i a l  and i n  an  a s s o c i a t i v e  l e a r n i n g  t a s k  u t i l ­
i z i n g  a b s t r a c t  m a t e r i a l  o f  a c o n t r o l  group o f  h e a r i n g  c h i l ­
d r e n .
7 . There i s  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  
i n  t h e  number o f e r r o r s  i n  m e e tin g  th e  c r i t e r i o n  o f  l e a r n i n g  
i n  a  p a i r e d  a s s o c i a t i v e  l e a r n i n g  t a s k  u t i l i z i n g  se m i-c o n ­
c r e t e  m a t e r i a l  o f  c h i l d r e n  w i th  l i m i t e d  h e a r i n g  and o f  a 
c o n t r o l  group o f  h e a r i n g  c h i l d r e n .
8 . There i s  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  
i n  t h e  number o f  e r r o r s  i n  m e e tin g  th e  c r i t e r i o n  o f  l e a r n i n g  
i n  a p a i r e d  a s s o c i a t i v e  l e a r n i n g  t a s k  u t i l i z i n g  a b s t r a c t  
m a t e r i a l  o f  c h i l d r e n  w i th  l i m i t e d  h e a r i n g  and o f  a  c o n t r o l  
group o f  h e a r i n g  c h i l d r e n .
9 .  There i s  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  
i n  t h e  r a t i o  o f  t r i a l s  u se d  i n  m e e t in g  th e  c r i t e r i o n  o f  
l e a r n i n g  s e m i- c o n c r e te  m a t e r i a l s  t o  t h e  t r i a l s  u se d  i n  m ee t­
i n g  t h e  c r i t e r i o n  o f  l e a r n i n g  a b s t r a c t  m a t e r i a l s ,  o f  c h i l ­
d re n  w i th  l i m i t e d  h e a r i n g  and a  c o n t r o l  group o f  h e a r i n g  
c h i l d r e n .
CHAPTER I I I  
PROCEDURE OP THE STUDY 
The P i l o t  S tudy
S u b jects
The s u b j e c t s  i n  th e  p i l o t  s t u d y  c o n s i s t e d  o f  t h i r t y -  
t h r e e  c h i l d r e n  w i th  no r e p o r t e d  s c h o o l  f a i l u r e ,  b e h a v i o r a l  
p rob lem s o r  g ro s s  abnorm al b e h a v io r .  None o f  th e  c h i l d r e n  
were known to  have h e a r i n g  im p a irm e n ts ,  v i s u a l  d i s a b i l i t i e s  
o r  sp e ec h  d e f e c t s .  They ra n g e d  from  f i v e  t o  f i f t e e n  y e a r s  
o f  a g e .  A l l  o f  t h e  s u b j e c t s  t e s t e d  i n  th e  norm al r a n g e  o r  
above on th e  Coodenough Draw-A-Man I n t e l l i g e n c e  T e s t .
M a t e r i a l s
The l e a r n i n g  m a t e r i a l s  c o n s i s t e d  o f  two b o o k le t s  o f  
s e m i- c o n c re te  and two b o o k le t s  o f  a b s t r a c t  m a t e r i a l s .  Each 
b o o k le t  c o n s i s t e d  o f  s i x t e e n  s i x  in c h  by  f o u r  in c h  w h ite  
c a rd b o a rd  c a rd s  bound by a p l a s t i c  s p i r a l  b i n d e r .  B o o k le t  
IC c o n ta in e d  t h i r t e e n  c a rd s  on which t h e r e  were one p a i r  o f  
o u t l i n e  d raw in g s ,  a b la n k  c a rd  be tw een  th e  sample c a rd  and 
s t i m u l i  c a rd s  and a  b la n k  c a rd  s e r v i n g  a s  th e  back  and f r o n t  
o f  t h e  b o o k le t .  B o o k le t  20 c o n ta in e d  t h i r t e e n  c a rd s  on 
w hich  ap p ea re d  th e  f i r s t  p i c t u r e  o f  t h e  p a i r  shown i n  book-
-  .
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l e t  IC . The f i r s t  c a rd  was u se d  as  a  sam ple c a rd  f o r  i n ­
s t r u c t i o n a l  p u rp o s e s ,  th e  re m a in in g  tw e lv e  c o n s t i t u t e d  th e  
m ea su r in g  d e v ic e .  B o o k le t  20 was c o n s t r u c t e d  w i th  th e  same 
s i z e ,  sh a p e ,  and number and a rran g em en t o f  c a rd s  a s  b o o k le t  
IC. The two b o o k le t s  c o n ta in in g  th e  a b s t r a c t  m a t e r i a l s  
were c o n s t r u c t e d  th e  same as  th o s e  f o r  th e  s e m i-c o n c re te  
i te m s  w i th  th e  e x c e p t io n  of th e  n a tu r e  o f  th e  d ra w in g s .
The p i c t u r e s  f o r  th e  s e m i-c o n c re te  i te m s  c o n ta in e d  
i n  b o o k le t  IC and 2C were s im p le  o u t l i n e  d raw ings o f  common 
o b j e c t s ;  t h e y  were n o t  o b v io u s ly  a f f e c t  a r o u s in g ,  and com­
monly a s s o c i a t e d  i te m s  were n o t  p a i r e d .
The i te m s  u t i l i z e d  f o r  a b s t r a c t  m a t e r i a l s  i n  book­
l e t  lA and 2A were m e a n in g le s s  l i n e s  o f  d i f f e r e n t  c o n f ig u r a ­
t i o n .  They were Gregg s h o r th a n d  symbols w i th  some m o d if i ­
c a t i o n s  to  a v o id  s i m i l a r i t i e s .  Item s t h a t  had s i m i l a r  
l i n e s  were n o t  p a i r e d .
The re s p o n s e  c a rd s  c o n s i s t e d  o f  t e n  e le v e n  in c h  by 
tw e lv e  and o n e - h a l f  in c h  w h ite  c a rd b o a rd  c a rd s  f o r  each  
ty p e  o f  m a t e r i a l .  A l l  o f  th e  re s p o n se  i te m s  were drawn i n  
random o rd e r  on each  c a rd  i n  o r d e r  to  e l i m in a te  th e  p o s s i ­
b i l i t y  o f  s e r i a l  l e a r n i n g  from  th e  r e s p o n s e  c a r d s .
The Exam iner u t i l i z e d  I n d i v i d u a l  r e c o r d  s h e e t s  f o r  
each  S u b je c t  which c o n ta in e d :  th e  name o f  th e  S u b je c t ;  th e
S u b j e c t ' s  a g e ;  th e  S u b j e c t ' s  I . Q . ; th e  ty p e  o f  s t i m u l i  p r e ­
s e n t e d ;  th e  r e c o r d  o f  th e  r e s p o n s e s  made by th e  S u b je c t ;  
t h e  t o t a l  number o f  e r r o r s  made by th e  S u b je c t ;  and th e
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t o t a l  number o f  t r i a l s  r e q u i r e d  to  r e a c h  th e  c r i t e r i o n  o f  
l e a r n i n g .
The c r i t e r i o n  o f  l e a r n i n g  was d e f in e d  a s  c o r r e c t ly -  
i d e n t i f y i n g  a l l  tw e lv e  i t e m s .
A s to p  w atch  was u sed  i n  t im in g  th e  p r e s e n t a t i o n  o f  
t h e  s t i m u l i ,  th e  t im in g  o f  th e  i n t e r t r i a l  p e r i o d ,  and th e  
t im i n g  o f  th e  r e s p o n s e  p e r i o d .
The P ro c e d u re
Each s u b j e c t  was t e s t e d  i n d i v i d u a l l y  i n  a l o c a t i o n  
t h a t  was c o m fo r ta b le ,  w e l l  l i g h t e d ,  w e l l  v e n t i l a t e d  and was 
f r e e  from  i n t e r r u p t i o n s .
The f o l lo w in g  i n s t r u c t i o n s  were g iv e n  t o  each  Sub­
j e c t :
Here a re  a number o f  c a r d s .  Each c a rd  h as  two p i c ­
t u r e s  on i t .  Look a t  b o th  p i c t u r e s  on each  c a rd  
c a r e f u l l y .  (The Exam iner showed th e  S u b je c t  e i t h e r  
IC o r  lA sample s t i m u l i . )  Then I  w i l l  show you a 
s e t  o f c a rd s  l i k e  t h e s e .  (The Exam iner showed th e  
S u b je c t  th e  sam ple c a rd  w i th  th e  c o r r e s p o n d in g  f i r s t  
p i c t u r e  o f  th e  s t im u lu s  p a i r  on e i t h e r  20 o r  2A.)
You a re  t o  p o i n t  t o  th e  p i c t u r e  on t h e  re s p o n s e  c a rd  
t h a t  was w i th  t h i s  f i r s t  p i c t u r e .  You a re  t o  p o i n t  
t o  th e  d raw ing  on th e  re s p o n s e  c a rd  t h a t  i s  m is s in g .
( The Exam iner showed th e  S u b je c t  t h e  c a rd  c o n ta in i n g  
th e  sample p i c t u r e  in c lu d e d  w i th  e l e v e n  o t h e r  r e ­
sponse  i t e m s . )  You a re  supposed  t o  remember which 
two d raw ings go t o g e t h e r .  P o i n t  t o  t h e  d raw ing  
t h a t  goes w i th  t h i s  one . ( I f  t h e  S u b je c t  c o r r e c t l y  
i d e n t i f i e s  th e  sam ple s t i m u l i  th e  t e s t  i te m s  a re  
t h e n  p r e s e n t e d .  I f  th e  S u b je c t  does n o t  c o r r e c t l y  
• i d e n t i f y  th e  sam ple s t i m u l i  he i s  shown th e  Sample 
s t i m u l i  on IC o r  lA a g a in  u n t i l  he i s  a b le  t o  c o r ­
r e c t l y  p o i n t  t o  th e  m is s in g  d raw in g  b e fo r e  th e  t e s t  
i s  c o n t in u e d . )
The tw e lv e  p a i r e d  p i c t u r e s  were p r e s e n t e d  t o  each  
s u b j e c t  v i s u a l l y  w i th  t h r e e  seconds o f  ex p o su re  t im e f o r
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each  p i c t u r e .  Then, t h e  f i r s t  p i c t u r e s  o f  each  p a i r  were 
p r e s e n t e d  i n  b o o k le t  two a t  th e  r a t e  o f  one e v e ry  f i v e  s e c ­
o nds . The o r d e r  o f  p r e s e n t a t i o n  o f  s e m i- c o n c r e te  o r  ab­
s t r a c t  m a t e r i a l s  t o  t h e  s u b j e c t s  was d i v id e d  to  c o n t r o l  any 
c o n fo u n d in g  e f f e c t s  t h a t  m igh t have o c c u r r e d .
The c r i t e r i o n  o f  l e a r n i n g  c o n s i s t e d  of c o r r e c t l y  
i d e n t i f y i n g  a l l  tw e lv e  i t e m s .  Each s u b j e c t  was g iv e n  b o th  
t h e  s e m i- c o n c re te  and a b s t r a c t  i te m s  u n t i l  a  c r i t e r i o n  of 
l e a r n i n g  was r e a c h e d .  The S u b je c t  was g iv e n  no i n d i c a t i o n  
o f  t h e  c o r r e c t n e s s  o f  r e s p o n s e s .  The Exam iner r e c o rd e d  
e ach  r e s p o n s e  made by e ac h  S u b je c t .  A f a i l u r e  t o  re sp o n d  
i n  t h e  t im e  l i m i t  was r e p o r t e d  as  a f a i l u r e .  I f  any o f  th e  
r e s p o n s e s  were i n c o r r e c t  d u r in g  a  t r i a l  t h e  S u b je c t  was 
g iv e n  a n o th e r  t r i a l .  I n t e r t r i a l  i n t e r v a l s  were t e n  seconds 
i n  d u r a t i o n .  D uring  th e  i n t e r t r i a l  i n t e r v a l ,  t h e  Exam iner 
s a i d :
Now we s h a l l  lo o k  a t  th e  p i c t u r e s  a g a in .  Try to  
remember what two p i c t u r e s  go t o g e t h e r .  P o in t  t o  
t h e  p i c t u r e  t h a t  i s  m is s in g .
A d i f f e r e n t  r e s p o n s e  c a rd  was u se d  f o r  each t r i a l  
f o r  t e n  t r i a l s .  I f  t h e  S u b je c t^ d id  n o t  r e a c h  a c r i t e r i o n  
o f  l e a r n i n g  i n  t e n  t r i a l s  th e  t e n  r e s p o n s e  c a rd s  were u t i l ­
i z e d  a g a in .
I f  th e  s u b j e c t  became r e s t l e s s  o r  q u e s t io n e d  th e
E xam iner ab o u t  th e  r e s u l t s  o f  th e  t e s t , t h e  E xam iner s a i d ;
We s h a l l  keep lo o k in g  a t  th e  p a i r s  o f  p i c t u r e s  u n t i l  
you remember a l l  o f  them .
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The O b ta in ed  D ata
The f o l lo w in g  d a t a  were o b ta in e d  f o r  each  c h i l d  p a r ­
t i c i p a t i n g  i n  th e  p i l o t  s tu d y :  Name, a g e ,  r e s p o n s e  t o  each
t e s t  i te m ,  t o t a l  number o f  e r r o r s  made by each  s u b j e c t ,  and 
th e  t o t a l  number o f  t r i a l s  n e c e s s a r y  to  r e a c h  a  c r i t e r i o n  
o f  l e a r n i n g .
The r e s u l t s  o f  th e  p i l o t  s t u d y  showed t h a t  t h e  m at­
e r i a l s  were u s a b l e  f o r  th e  s tu d y .  The d i r e c t i o n s  were e a s ­
i l y  u n d e r s to o d ;  th e  re s p o n s e  c a rd s  p r o v id e d  a s u i t a b l e  means 
o f  r e s p o n s e ;  no a s s o c i a t e d  p a i r s  were l e a r n e d  f i r s t  by  any 
l a r g e  number o f  c h i l d r e n ,  b u t  r a t h e r  a  wide ran g e  o f  d i f f e r ­
e n c e s  was n o te d  i n  i n d i v i d u a l  p a t t e r n s  o f r e s p o n s e .  The 
m a t e r i a l s  were i n t e r e s t i n g  to  th e  c h i l d r e n ,  th e  t a s k  c h a l ­
l e n g i n g ,  and th e  t e s t  h e ld  th e  e n th u s ia s m  o f  most o f  th e  
c h i l d r e n  th ro u g h  th e  t e s t i n g  s e s s i o n .
S u i t a b i l i t y  o f  th e  T e s t
The t e s t  seemed p a r t i c u l a r l y  s u i t a b l e  f o r  u se  w ith  
h e a r i n g  h a n d ic ap p e d  c h i l d r e n  s i n c e  t h e  d i r e c t i o n s  c o u ld  be 
g iv e n  i n  pantomime and th e  r e s p o n s e s  were made by p o i n t i n g  
t o  t h e  c o r r e c t  sym bol. The a s s o c i a t i v e  t h in k i n g  t a s k  was 
a l s o  a  s u i t a b l e  c h o ic e .
R u s s e l l  c i t e d  a  r e c e n t  r e v i v a l  o f  i n t e r e s t  i n  a s s o ­
c i a t i v e  t h in k i n g ,  and p o in te d  o u t  th e  r o l e  o f a s s o c i a t i v e  
t h i n k i n g  i n  l e a r n i n g  to  s p e l l ,  r e a d ,  and a c q u i r e  number 
f a c t s ,  and i n  word r e c o g n i t i o n ,  a s  w e l l  a s  i n  much o f  th e
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c h i l d  ' s t h i n k i n g .
The h e a r in g  h an d ic ap p e d  c h i l d  i s  fa c e d  w i th  a s s o c i a ­
t i v e  l e a r n i n g  from th e  t im e  he f i r s t  l e a r n s  t h a t  o b j e c t s  
have names and th e s e  names a re  a s s o c i a t e d  th ro u g h  l i p  r e a d ­
i n g .  The c h i l d  must e v e n t u a l l y  l e a r n  t h a t  symbols go t o ­
g e t h e r  t o  make a word and t h a t  th e  word s t a n d s  f o r  th e  name 
o f  th e  o b j e c t .  The d e a f  c h i l d  must l e a r n  th e  co ncep t o f  
number, th e  symbol w hich s ta n d s  f o r  th e  nuniber, th e  l i p  
movements which d en o te  i t ,  and th e  o b j e c t s  which c o l l e c t i v e ­
l y  r e p r e s e n t  t h a t  number. A s s o c ia t iv e  l e a r n i n g  i s ,  i n  f a c t ,  
a  l e a r n i n g  e x p e r ie n c e  f o r  b o th  h e a r i n g  and h e a r in g  h a n d i ­
capped c h i l d r e n .
The E x p e r im e n ta l  S tudy
S u b je c t s
The h e a r in g  h a n d icap p ed  s u b j e c t s  u se d  i n  t h i s  s tu d y  
were e ig h t e e n  p u p i l s  o f  th e  Oklahoma .School f o r  th e  Deaf i n  
S u lp h u r ,  Oklahoma, two o f  whom l i v e d  i n  S u lphu r  and a t t e n d e d  
th e  sc h o o l  as  day s c h o o l  p u p i l s ,  w h ile  th e  o th e r s  were r e s i ­
d e n t i a l  p u p i l s .  Twelve of them had had h e a r in g  l o s s e s  s in c e  
b i r t h  and th e  o th e r  s i x  had a c q u i r e d  t h e i r  h e a r in g  l o s s e s  
a t  from  e le v e n  to  tw e n ty - f o u r  m onths. They had f i r s t  entered 
sc h o o l  a t  ag es  of from  f o u r  y e a r s  t o  e le v e n  y e a r s  w i th  t h i r ­
t e e n  o f  th e  s u b j e c t s  e n t e r i n g  a t  th e  a g es  o f  f i v e  and s i x .
^^David H. R u s s e l l ,  "H igher M ental P r o c e s s e s , "  
E n c y c lo p e d ia  o f  E d u c a t io n a l  R e se a rc h , ( I 9 6 0 ) ,  648-549.
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Two e n te r e d  a t  th e  age o f  e i g h t  y e a r s  and one each  e n t e r e d  
a t  th e  ag es  o f  f o u r  y e a r s ,  t e n  y e a r s  and e le v e n  y e a r s .
These c h i l d r e n  a l l  communicated i n  s i g n s ,  d id  n o t  r e sp o n d  
t o  th e  spoken  com m unication  o f  th e  E xam iner, and were n o t  
a l e r t  t o  l i p  movements. They ra n g e d  i n  c h r o n o lo g ic a l  age 
from  107 t o  153 m onths , w i th  t h e 'a v e r a g e  b e in g  134 m on th s .
A m e n ta l  age was o b ta in e d  from  th e  O n ta r io  Schoo l 
A b i l i t y  E x am in a tio n ^^  which was d e v e lo p ed  f o r  th e  t e s t i n g  
o f  d e a f  c h i l d r e n .  The c h i l d r e n  were found  to  ran g e  i n  men­
t a l  age from  105 months t o  149 m onths w ith  th e  a v e ra g e  be­
i n g  129 m onths. T h is  t e s t  and th e  e x p e r im e n ta l  m a t e r i a l s  
were a d m in i s t e r e d  i n  a  q u i e t ,  p l e a s a n t  room, away from  th e  
a c t i v i t y  o f th e  o t h e r  s c h o o l  room s.
C h i ld r e n  i n  th e  c o n t r o l  group  were s t u d e n t s  a t  
Ray P . E i t z m o r r i s  School i n  A rvada, C o lo rad o , which i s  a 
p a r t  o f  th e  J e f f e r s o n  County Schoo l D i s t r i c t  Number R -1 . 
A rvada i s  a  m idd le  c l a s s  community and th e  c h i l d r e n  were 
s e l e c t e d  f o r  t h i s  s tu d y  on th e  b a s i s  o f  age and o f  t h e i r  
p e rfo rm an c e  on th e  O n ta r io  Schoo l A b i l i t y  E x am in a tio n .
They ra n g e d  i n  c h r o n o lo g ic a l  age from  105 months t o  151 
m onths w i th  th e  a v e ra g e  b e in g  132 m o n ths . The m e n ta l  ag es  
r a n g e d  from  102 months t o  146 m onths w ith  th e  a v e ra g e  b e in g  
129 m onths . These c h i l d r e n  had no r e c o r d  o f  s c h o o l  f a i l u r e  
and were c o n s id e r e d  by t h e i r  t e a c h e r s  to  be norm al i n  t h e i r
3^H arry  Amoss, O n ta r io  Schoo l A b i l i t y  E x a m in a t io n ,  
(T o ro n to ,  The R yerson  P r e s s ,  1 9 3 9 ) .
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s e n s o r y  p e r c e p t i o n s ,  w i th o u t  v i s u a l  d i s a b i l i t i e s ,  h e a r i n g  
im p a irm e n ts  and sp e ec h  d e f e c t s .
T e s t  P ro c e d u re
As i n  th e  p i l o t  s t u d y ,  each  r e s p o n s e  to  th e  a b s t r a c t  
and s e m i- c o n c r e te  m a t e r i a l s  was r e c o r d e d .  The c r i t e r i o n  of 
l e a r n i n g  was s a t i s f i e d  when th e  c h i l d  had  re sp o n d e d  c o r r e c t ­
l y  t o  a l l  of th e  tw e lv e  p a i r e d  a s s o c i a t e s  o f  each  ty p e  o f  
m a t e r i a l .  The number o f  t r i a l s  r e q u i r e d  f o r  m a s te ry  and 
th e  number o f  e r r o r s  were r e c o r d e d  and t o t a l e d  f o r  each  
c h i l d  f o r  each  ty p e  o f  m a t e r i a l .  The t e s t  was a d m in i s t e r e d  
i n  t h e  manner d e s c r ib e d  i n  t h e  p i l o t  s tu d y ,  w i th  th e  Examin­
e r  g i v i n g  spoken  i n s t r u c t i o n s  to  th e  h e a r i n g  h an d icap p ed  
group  i n  o rd e r  t o  p r e s e r v e  a  u n ifo rm  s i t u a t i o n  and a  f r i e n d ­
l y  in f o r m a l  a tm o sp h e re .  However, t h e s e  c h i l d r e n  u n d e rs to o d  
th e  d i r e c t i o n s  by m o tio n  and g e s t u r e .  A lth oug h  th e y  d id  n o t  
u n d e r s t a n d  th e  spoken  la n g u a g e ,  th e y  had no d i f f i c u l t y  u n ­
d e r s t a n d i n g  and com ply ing  w i th  th e  p ro c e d u re  o f  th e  t e s t ,  
b e ca u se  th e  m a t e r i a l s  a r e  somewhat s e l f - e x p l a n a t o r y  when 
p r e s e n t e d  i n  t h i s  m anner. The t e s t  f o r  m e n ta l  m a t u r i t y  and 
th e  e x p e r im e n ta l  t e s t  m a t e r i a l s  were a d m in i s t e r e d  i n d iv i d u ­
a l l y  t o  each  c h i l d  on d i f f e r e n t  d a y s .
' ' CHAPTER IV
THE RESULTS
The p u rp o se  o f  th e  i n v e s t i g a t i o n  was to  d e te rm in e  
i f  t h e r e  was a  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  betw een  
t h e  a b i l i t y  o f  h e a r i n g  h a n d ic ap p e d  s u b j e c t s  t o  l e a r n  ab­
s t r a c t  sym bols and t h e i r  a b i l i t y  t o  l e a r n  c o n c re te  symbols ; 
and to  d e te rm in e  i f  t h e r e  was a s t a t i s t i c a l l y  s i g n i f i c a n t  
d i f f e r e n c e  be tw een  th e  a b i l i t y  o f  th e  h e a r in g  h a n d ic ap p e d  
s u b j e c t s  and o f  h e a r i n g  c h i l d r e n  to  l e a r n  th e s e  m a t e r i a l s .  
A lso  i t  so u g h t  t o  d e te rm in e  i f  t h e r e  was a s t a t i s t i c a l l y  
s i g n i f i c a n t  d i f f e r e n c e  i n  th e  number o f  e r r o r s  made by th e s e  
g ro u p s  i n  r e a c h i n g  th e  c r i t e r i o n  o f  l e a r n i n g .  The l e v e l  o f  
s t a t i s t i c a l  s i g n i f i c a n c e  f o r  t h i s  s tu d y  was s e t  a t  .0 5 .
The s t a t i s t i c a l  t e c h n iq u e  s u i t a b l e  f o r  th e  t r e a t ­
ment o f  th e  d a t a  was a n o n p a ra m e tr ic  s t a t i s t i c ,  t h e  Kolmo- 
g o rov -S m irnov  Two Sample T e s t . ^ ^  The f i r s t  h y p o t h e s i s  to  
be t e s t e d  co n ce rn ed  th e  d i f f e r e n c e  i f  any i n  th e  number o f  
t r i a l s  r e q u i r e d  f o r  th e  h e a r i n g  h a n d ic ap p e d  c h i l d  t o  l e a r n  
s e m i- c o n c r e te  and a b s t r a c t  m a t e r i a l s .  The number o f  t r i a l s
^^Sidney Siegel, Nonparametric Statistics for the 
Behavioral Sciences (New York, McGraw-Hill Book Company, 
1 9 5 6 ) ,  127 -13 6 .
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r e q u i r e d  f o r  each, ty p e  o f  m a t e r i a l  by th e  h e a r i n g  h a n d i ­
capped  c h i l d r e n  i s  g iv e n  i n  Table  1 .
TABIE 1
NUMBER OF TRIALS REQUIRED BY THE HEARING 
IMPAIRED CHILDREN FOR LEARNING SEMI­
CONCRETE AND ABSTRACT MATERIALS
Number o f  C h i ld r e n  
Number o f  T r i a l s  Sem i-C oncre te  A b s t r a c t
1-3 6 0
4-6 7 0
7-9 4 0
10-12 1 2
13-15 0 3
16-18 0 4
19-21 0 5
22-24 0 1
25-27 0 1
28-30 0 2
To a p p ly  th e  Kolmogorov-Smirnov t e s t  t h e s e  d a ta  
were r e c a s t  i n t o  two c u m u la t iv e  f r e q u e n c y  d i s t r i b u t i o n s  as 
shown i n  Table 2.
The d i f f e r e n c e s  be tw een  th e  two sam ples a t  v a r io u s  
i n t e r v a l s  were found by s im p le  s u b t r a c t i o n .  F o r  a  o n e - t a i l e d  
t e s t  w i th  N=18, a  d i f f e r e n c e  o f  10 i s  s i g n i f i c a n t  a t  th e  
l e v e l  o f  .0 1 .  The l a r g e s t  d i f f e r e n c e ,  17, f a v o r e d  th e  sem i-  
c o n c r e t e  group and was found  a t  th e  7 -9  t r i a l  c a te g o r y .  The
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Hq was r e j e c t e d  and i t  was o b se rv e d  t h a t  t h e s e  h e a r i n g  h an ­
d ica p p ed  c h i l d r e n  u se d  s i g n i f i c a n t l y  more t r i a l s  i n  l e a r n ­
i n g  a b s t r a c t  t h a n  i n  l e a r n i n g  s e m i- c o n c re te  m a t e r i a l s .
TABIE 2
DATA IN TABIE 1 CAST FOR KOIUOGOROF-SMIENOt TEST
1-3 4-6 7-9 10-12
Number ef Trials 
1>15 16-18 19-21 22-24 25-27 28-30
Sia(S-C) _6 22. iZ 22 22 22 22 18 22 22
IB 18 18 18 18 18 18 18 18 18
Ai8(A) _0 0 0 -S -2 2à 12 16 22
18 18 18 18 18 18 18 18 18 18
The n e x t  h y p o th e s i s  t o  be t e s t e d  con ce rn ed  th e  d i f ­
f e r e n c e  i f  any  i n  th e  number o f  t r i a l s  r e q u i r e d  by  t h e  con­
t r o l  group o f  h e a r i n g  c h i l d r e n  to  l e a r n  th e  s e m i- c o n c r e te  
and a b s t r a c t  m a t e r i a l s .  These d a t a  a re  g iv e n  i n  T ab le  3.
To a p p ly  th e  Kolm ogorov-Sm irnov t e s t  t h e s e  d a t a  
were r e c a s t  i n t o  two c u m u la t iv e  f re q u e n c y  d i s t r i b u t i o n s  as 
shown i n  T ab le  4.
The l a r g e s t  d i f f e r e n c e  a s  found  by s im p le  s u b t r a c ­
t i o n  was i n  th e  10-12  t r i a l  c a t e g o r y  and th e  d i f f e r e n c e  was 
13 , f a v o r i n g  th e  s e m i- c o n c r e te  m a t e r i a l s .  S ince  10 i s  s i g ­
n i f i c a n t  a t  t h e  l e v e l  o f  a = .0 1 ,  i t  was n o te d  t h a t  th e  h e a r ­
i n g  c h i l d r e n  a l s o  u se d  a  s i g n i f i c a n t l y  g r e a t e r  number o f  
t r i a l s  l e a r n i n g  th e  a b s t r a c t  m a t e r i a l s  t h a n  i n  l e a r n i n g  th e  
s e m i- c o n c r e te  m a t e r i a l s .
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TABLE 3
NUMBER OF TRIALS REQUIRED BY THE CONTROL GROUP FOR 
LEARNING SEMI-CONCRETE AND ABSTRACT MATERIALS'
Number o f  T r i a l s
Number o f  C h ild ren .
Sem i-C oncre te A b s tra c t
1-3
4-6
7-9
1 0 -1 2
13-15
16-18
19-21
22-24
7
6
3
1
1
0
0
0
0
0
4
4
6
2
1
1
TABIE 4
DATA IN TABIE 3 CAST FOB K0imMR(MMiaNO7 TEST
Nuiber of Trials
1-3 4-6 7-9 10-12 13-15 16-lB 19-21 22-24
Siô(S-C) 7 a 16 17 IB IB IB IB
IB IB IB IB IB IB IB IB
SigCA) 0 0 4 B 14 16 17 IB
IB IB IB IB IB IB IB IB
The t h i r d  h y p o t h e s i s  to  be t e s t e d  co n ce rn ed  th e  num­
b e r  o f  t r i a l s  r e q u i r e d  to  m eet th e  c r i t e r i o n  o f  l e a r n i n g  th e  
s e m i- c o n c r e te  m a t e r i a l s  by  th e  h e a r i n g  h a n d ic a p p e d  and th e  
c o n t r o l  group o f  h e a r i n g  c h i l d r e n .  To t e s t  f o r  d i f f e r e n c e  
th e  d a t a  were a r r a n g e d  i n  T able  5*
30
ÎABIB 5
NUMBER OF TRIAIS REQUIRED BY THE CONTROL GROUP 
AND BY HEARING IMPAIRED CHILDREN IN 
LEARNING SEMI-CONCRETE MATERIALS
Number o f  T r i a l s
Number 
C o n t ro l  Group
o f  C h i ld r e n  
H e a r in g  Im p a ired
1-3 7
i®4-6 6 S
7-9 3 4
1 0 - 1 2 1 1
13 -15 1 . 0
These d a t a  were r e c a s t  i n t o  two c u m u la t iv e  f re q u e n c y  
d i s t r i b u t i o n s  a s  shown i n  Table  6 i n  o r d e r  t o  a p p ly  th e  Kol­
m ogorov-Sm irnov t e s t .
TABLE 6
DATA IN TABLE 5 CAST FOR KOLMOGOROV-SMIRNOV TEST
Number o f T r i a l s
1-3 4-6 7^9 1 0 -1 2 13-15
S-1 Q ( C o n t r o l )  7
IÏÏ
16
I ÏÏ 15
18  
..... T?
8-1 o (H e a r in g  Im p a ired )  6
18
13
18
17
18
18
18
18
18
There was such  g r e a t  s i m i l a r i t y  i n  th e  r e s u l t s  o f  
t h e s e  two sam ples  t h a t  t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  
and i t  was o b se rv ed  t h a t  th e  h e a r i n g  h a n d ic a p p e d  and th e  
c o n t r o l  group l e a r n e d  th e  s e m i- c o n c r e te  m a t e r i a l  w i th  e q u a l  
f a c i l i t y  w i th  r e s p e c t  t o  th e  number o f  t r i a l s  u s e d .
31
The f o u r t h  h y p o th e s i s  t o  be t e s t e d  co n ce rned  th e  
a b i l i t y  o f t h e  h e a r i n g  h an d ic ap p e d  c h i l d r e n  and o f  th e  con­
t r o l  group o f  h e a r i n g  c h i l d r e n  t o  l e a r n  th e  a b s t r a c t  m a te r ­
i a l s .  To t e s t  f o r  d i f f e r e n c e  th e  d a ta  were a r r a n g e d  i n  
Table 7 .
TABIE 7
NUMBER OE TRIAIS REQUIRED BY THE CONTROI 
GROUP AND THE HEARING IMPAIRED CHIIDREN 
FOR lEARNING THE ABSTRACT MATERIAIS
Number of Trials
Number 
Control Group
of Children
Hearing Impaired
1-3 0 0
4-6 0 0
7-9 4 0
10-12 4 2
13-15 6 3
16-18 2 4
19-21  . 1 5
22-24 1 1
25-27 0 1
28-30 0 2
To a p p ly  th e  Kolm ogorov-Smirnov t e s t  t h e s e  d a ta  
were r e c a s t  i n t o  two cu m u la tiv e  f re q u e n c y  d i s t r i b u t i o n s  as  
shown i n  Table 8.
At th e  13 -15  t r i a l  c a te g o ry  t h e r e  was a  d i f f e r e n c e  
o f  9 be tw een  th e s e  two g ro u p s ,  f a v o r i n g  th e  c o n t r o l  g roup .
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S in ce  8 i s  s i g n i f i c a n t  a t  t h e  l e v e l  o f  a= .05  i t  was n o ted  
t h a t  th e  c o n t r o l  group of h e a r i n g  c h i l d r e n  u se d  a s i g n i f i ­
c a n t l y  few er  number o f  t r i a l s  i n  l e a r n i n g  th e  a b s t r a c t  
m a t e r i a l s .  I t  sh o u ld  a l s o  be n o te d ,  how ever, t h a t  t h e r e  
was a  wide v a r i a t i o n  i n  b o th  g roups and t h a t  t h e r e  was a l ­
so  a  wide a r e a  o f  o v e r l a p p in g  i n  th e  s c o re s  o f t h e  two 
g ro u p s .
TiBQB e
D m  II  TiBB 7 cisr rosL mmxam-mam vat
1-3 4-6 7-f 10.42
IWkMP # f Àimlé 
13-15 I^IB  19-21 22-24 25-27 2B-30
S is(c) 0 0 k B U 16 17 IB 1« IB
IB IB IB IB IB IB IB IB IB IB
«18(1 I) 0 0 0 2 5 9 14 15 16 IB
IB IB IB IB IB IB IB IB IB IB
The f i f t h  h y p o th e s i s  t o  be t e s t e d  con ce rn ed  th e  d i f ­
f e r e n c e  i f  any , i n  th e  number o f  e r r o r s  made w h i le  l e a r n i n g
th e  s e m i-c o n c re te  m a t e r i a l s  and i n  l e a r n i n g  th e  a b s t r a c t
!■'
m a t e r i a l s  by th e  c h i l d r e n  w i th  l i m i t e d  h e a r i n g .  The d a ta  
f o r  t e s t i n g  t h i s  h y p o th e s i s  i s  shown i n  Table 9.
These d a ta  were r e c a s t  i n t o  two c u m u la t iv e  f re q u e n c y  
d i s t r i b u t i o n s  a s  shown i n  T ab le  10 .
A d i f f e r e n c e  o f  11 a p p e a r s  a t  t h e  f i r s t  c a te g o r y  o f  
0 t o  14 e r r o r s .  At th e  n e x t  c a te g o r y  o f  15-29 e r r o r s  i s  a 
d i f f e r e n c e  o f  13, and 13 i s  a l s o  th e  d i f f e r e n c e  shown i n  th e
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n e x t  c a te g o r y  o f  30-44  e r r o r s .  Both  f a v o r  th e  s e m i-c o n c re te  
m a t e r i a l s .  A l l  o f  t h e s e  a re  above th e  l e v e l  o f  s i g n i f i c a n c e  
a t  t h e  l e v e l  o f  .01  w hich f o r  an  N=l8 i s  10.
TABLE 9
EEEORS MALE BY HEARING IMPAIRED CHILDREN IN 
SEMI-CONCRETE AND ABSTRACT MATERIALS
Number o f  E r r o r s
Number o f 
S em i-C on cre te
C h i ld r e n
A b s t r a c t
0 -14 11 0
15-29 5 3
30-44 1 1
45-59 0 1
60-74 1 2
75-89 0 3
90-104 0 2
105-119 0 1
120-134 . 0 2
135-149 0 2
150-164 0 0
165-179 0 0
180-194 0 0
195-209 0 1
One s u b j e c t  made no e r r o r s  i n  th e  s e m i- c o n c r e te  
m a t e r i a l  and a n o th e r  s u b j e c t  made s i x t y  e r r o r s  l e a r n i n g  
th e  same m a t e r i a l .  Almost t w o - t h i r d s  o f  th e  s u b j e c t s  made 
f o u r t e e n  o r  few er  e r r o r s  on t h i s  m a t e r i a l .  A l l  o f  th e  sub­
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j e c t s  made f i f t e e n  o r  more e r r o r s  i n  l e a r n i n g  th e  a b s t r a c t  
m a t e r i a l s  and one s u b j e c t  made 207 e r r o r s ,  which was se v en ­
ty - tw o  more e r r o r s  t h a n  were made by any o th e r  s u b j e c t .  
While i t  was o b se rv ed  t h a t  th e  h e a r i n g  h an d ic ap p e d  c h i l d r e n  
made s i g n i f i c a n t l y  more e r r o r s  i n  l e a r n i n g  th e  a b s t r a c t  
m a t e r i a l s  t h a n  i n  l e a r n i n g  th e  c o n c r e te  m a t e r i a l s ,  i t  was 
o b se rv ed  t h a t  f o r  some o f  them i t  was much more d i f f i c u l t  
t h a n  i t  was f o r  o t h e r s .
TABIE 10
DATA PROM TABB 9 CAST FOR KOIMEKXWV-SMIBOV BST
lcDÉbor o f Errors
0
to
U
15
to
29
30
to
U
45
to
59
60
to
74
75
to
89
90
to
104
105
to
119
120
to
134
135
to
149
150
to
164
165
to
179
180
to
194
195
to
209
Sio(s-c) 11 16 17 17 18 18 18 18 18 18 18 18 18 18
18 18 18 18 18 18 18 18 18 18 18 18 18 18
Slô(A) 0 3 4 5 7 10 12 14 16 17 17 17 17 18
18 18 18 18 18 18 18 18 18 18 18 18 18 18
The s i x t h  h y p o th e s i s  t o  be t e s t e d  co n ce rned  th e  d i f ­
f e r e n c e ,  i f  any , i n  t h e  number o f  e r r o r s  made by th e  c o n t r o l  
group i n  l e a r n i n g  th e  s e m i- c o n c r e te  m a t e r i a l s  and i n  l e a r n ­
in g  th e  a b s t r a c t  m a t e r i a l s .  The d a t a  c o n c e rn in g  t h e s e  
e r r o r s  a re  l i s t e d  i n  T able  11 . These d a t a  were r e c a s t  i n t o  
two c u m u la t iv e  f r e q u e n c y  d i s t r i b u t i o n s  i n  o rd e r  t o  a p p ly  th e  
Kolmogorov-Smirnov t e s t  a s  shown i n  Table 12 .
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TABLE 11
ERRORS MADE BY CONTROL GROUP OF HEARING CHILDREN 
ON SEMI-CONCRETE AND ABSTRACT MATERIALS
Number o f  E r r o r s
Number o f  
Sem i-C oncre te
C h i ld r e n
A b s t r a c t
0 -14 13 1
15-29 2 1
30-44 2 5
45-59 1 4
60-74 0 3
75-89 0 3
90-104 0 1
TABLE 12
DATA IN TABLE 11 CAST FOR KOLMOGOROV-SMIRNOV TEST
Number o f  E r r o r s
0 -14 15-29 30-44 45-59 60-74 75-89 90-104
Si8(S -C ) 13 15 17 18 18 18 18
18 18 18 18 18 18 18
S i 8 ( A b s t r a c t )  1 2 7 11 14 17 18
18 ÏÏÏ 18 ÎÏÏ 18 18 18
I n  th e  f i r s t  c a te g o r y  o f  0 -14  e r r o r s  th e  d i f f e r e n c e  
was 12 . I n  th e  second c a te g o r y  o f  15-29 th e  d i f f e r e n c e  was 
13» f a v o r i n g  th e  s e m i- c o n c r e te  m a t e r i a l s .  Both o f  th e s e  
a re  above th e  l e v e l  o f  s i g n i f i c a n c e  a t  th e  l e v e l  o f  .0 1 .  
T h e re fo re ,  th e  c o n t r o l  group made s i g n i f i c a n t l y  more e r r o r s  
l e a r n i n g  th e  a b s t r a c t  m a t e r i a l s .  E r ro r s  f o r  th e  c o n t r o l
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group i n  l e a r n i n g  th e  s e m i- c o n c r e te  m a t e r i a l  v a r i e d  from 
one to  f i f t y - f o u r .  For th e  a b s t r a c t  m a t e r i a l  t h e  e r r o r s  
v a r i e d  from  e le v e n  to  n i n e t y - o n e .
The s e v e n th  h y p o th e s i s  t o  be t e s t e d  con ce rn ed  th e  
d i f f e r e n c e ,  i f  any, i n  th e  number o f  e r r o r s  made by th e  
h e a r i n g  h an d ic ap p e d  c h i l d r e n  and by th e  c o n t r o l  group i n  
l e a r n i n g  th e  s e m i-c o n c re te  m a t e r i a l .  The d a t a  f o r  t h i s  
t e s t  were a r r a n g e d  i n  Table 13 , and r e c a s t  i n t o  two cumula­
t i v e  f re q u e n c y  d i s t r i b u t i o n s  i n  Table 14 i n  o r d e r  t o  a p p ly  
th e  Kolm ogorov-Smirnov t e s t .
TABLE 13
ERRORS MADE BY HEARING IMPAIRED CHILDREN 
AND BY THE CONTROL GROUP IN LEARNING 
THE SEMI-CONCRETE MATERIAL
Number o f  E r r o r s
Number 
C o n t ro l  Group
o f  C h i ld r e n
H e a r in g  Im p a ired
0 -14 . 13 11
15-29 2 5
30-44 2 1
45-59 1 0
60-74 0 1
There was no s i g n i f i c a n t  d i f f e r e n c e  i n  th e  v a r io u s  
e r r o r  c a t e g o r i e s  be tw een  th e  h e a r i n g  h a n d ic ap p e d  and th e  
c o n t r o l  g ro up . The h e a r i n g  h a n d ic ap p e d  c h i l d r e n  had th e  
g r e a t e r  v a r i a t i o n  of s c o re s  s in c e  t h e  number o f e r r o r s  made 
by them v a r i e d  from  0 t o  s i x t y  and f o r  th e  c o n t r o l  group
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th e  v a r i a t i o n  was from  one t o  f i f t y - f o u r .  However, th e  
e r r o r  p a t t e r n  was q u i t e  s i m i l a r  f o r  th e  two g ro u p s .
TABLE 14
DATA PROM TABLE 13 CAST POE KOLMOGOROV-SMIRNOV TEST
Number o f  E r r o r s
0 -1 4 15-29 30-44 45-59 60-74
Sq_q (Co n t r o l  Group) 13 15 17 18 18
IE ÎÏÏ Î ÏÏ Ï ÏÏ ÎÏÏ
S]_0 (H e a r in g  Im p a ired ) 11 16 17 17 18
ÏÏÏ 18 18 Ï ÏÏ IE
The e i g h t h  h y p o th e s i s  t o  be t e s t e d  c o n c e rn e d  th e  
d i f f e r e n c e ,  i f  any, be tw een  th e  e r r o r s  made by th e  h e a r i n g  
h a n d ic a p p e d  c h i l d r e n  and by th e  c o n t r o l  g roup o f  h e a r i n g  
c h i l d r e n  i n  l e a r n i n g  th e  a b s t r a c t  m a t e r i a l .  The m a t e r i a l  
f o r  t e s t i n g  t h i s  h y p o th e s i s  was a r r a n g e d  i n  Table  1 5 . The 
d a ta  were r e c a s t  i n t o  two c u m u la t iv e  f r e q u e n c y  d i s t r i b u ­
t i o n s  i n  o r d e r  t o  a p p ly  th e  Kolm ogorov-Sm irnov t e s t  and were 
shown i n  T able  16.
The l a r g e s t  d i f f e r e n c e  o f  se v en  was d e m o n s tra te d  a t  
two c a t e g o r i e s ,  60 to  74 and 75 t o  89 e r r o r s .  S in ce  t h e r e  
must be a  d i f f e r e n c e  o f  e i g h t  i n  o r d e r  to  show s i g n i f i c a n c e  
a t  a = .0 5 , i t  was n o te d  t h a t  t h e r e  was a d i f f e r e n c e ,  b u t  n o t  
a s i g n i f i c a n t  d i f f e r e n c e  i n  th e  number o f  e r r o r s  made by th e  
h e a r i n g  h a n d ic a p p e d  c h i l d r e n  and th e  c o n t r o l  g ro u p .  I t  was 
n o te d ,  how ever, t h a t  t h e r e  was a  much w id e r  v a r i a t i o n  i n  th e
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ran g e  o f  e r r o r s  made by th e  h e a r i n g  h a n d icap p ed  group th a n  
by th e  c o n t r o l  g ro u p .
TABLE 15
ERRORS MADE BY THE HEARING- IMPAIRED CHILDREN AND BY THE 
CONTROL GROUP IN LEARNING THE ABSTRACT MATERIAL
Number o f  E r r o r s C o n tro l
Number
Group
o f  C h i ld re n
H e a r in g  Im p a ired
0 -1 4 1 0
15-29 1 3
30-44 5 1
45-59 4 — 1
60-74 3 2
75-89 3 3
90-104 1 2
10 5-119 0 1
120-134 0 2
135-149 0 2
150-164 0 0
165-179 0 0
180-194 0 0
195-209 0 1
The l a s t  h y p o th e s is  t o  be t e s t e d  conce rned  th e  d i f ­
f e r e n c e ,  i f  any , be tw een  th e  r a t i o s  o f  th e  t r i a l s  i n  l e a r n ­
in g  th e  s e m i- c o n c r e te  m a t e r i a l s  t o  th e  t r i a l s  i n  l e a r n i n g  
th e  a b s t r a c t  m a t e r i a l s  by th e  h e a r i n g  im p a ire d  c h i l d r e n  and
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the control group of hearing children. These ratios.were 
found hy dividing the number of trials used in learning the 
semi-concrete materials by the number of trials used in 
learning the abstract materials of each subject and multi­
plying the answers by 100. The results were compared by 
means of the Kolomogorov-Smirnov Two Sample Test and the 
data are shown in Table 17.
TABIE 16
DATA FBOM TABIE 15 CAST FOR X0I11DQOBOV-SMIBHO7 TEST
Noabor of Errors
0 15 30 45 60 75 90 105 120 135 150 165 IBO 195
to to to to to to to to to to to to to to
14 29 hk 59 74 B9 lo t 119 134 149 164 179 194 209
Si8(C) 1 2 7 11 14 17 IB IB IB IB IB IB IB IB
IB IB IB IB IB IB IB IB IB IB IB IB IB IB
Si 8(H I) 0 3 4 5 7 10 12 13 15 17 17 17 17 IB
IB IB IB IB IB IB IB IB IB IB IB IB IB IB
This comparison was made because, although the hear­
ing handicapped children used significantly more trials in 
learning the abstract material than did the control group, 
it was still possible that the relative difference between 
the number of trials they used to learn the abstract and 
semi-concrete materials would not be significant. For ex­
ample, one child might use three trials in learning the 
semi-concrete materials and twelve trials in learning the 
abstract materials while another child might use six and
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tw e n ty - f o u r  t r i a l s  i n  l e a r n i n g  th e  same m a t e r i a l s .  The 
r a t i o s  would be th e  same, t h a t  i s  25, showing r e l a t i v e l y  no 
d i f f e r e n c e  be tw een  th e  a b i l i t i e s  o f  th e  c h i l d r e n  to  l e a r n  
a b s t r a c t  m a t e r i a l s  and to  l e a r n  s e m i- c o n c r e te  m a t e r i a l s .
TABLE 17
RATIOS OP TRIALS IN LEARNING SEMI-CONCRETE MATERIALS TO 
TRIALS IN LEARNING ABSTRACT MATERIALS BY HEARING 
IMPAIREL CHILDREN AND THE CONTROL GROUP OF 
HEARING CHILDREN
R a t io s
Number
C o n t ro l
o f  C h i ld re n  
H e ar in g  Im p a ired
0-15 0 6
16-30 9 2
31-45 4 9
46-60 1 0
61-75 1 1
76-90 2 0
91-105 0 0
105-120 1 0
These d a ta  were r e c a s t  i n t o  two c u m u la t iv e  f r e q u e n c y  
d i s t r i b u t i o n s  a s  shown i n  T able  18 .
S i n c e . one c h i l d  i n  th e  c o n t r o l  group u se d  few er  
t r i a l s  i n  l e a r n i n g  th e  a b s t r a c t  m a t e r i a l  th a n  i n  l e a r n i n g  
th e  s e m i- c o n c r e te  m a t e r i a l  t h e r e  i s  one r a t i o  w hich i s  l a r g ­
e r  th a n  100.
A d i f f e r e n c e  of 6 was found a t  th e  f i r s t  c a t e g o r y  
o f  0 to  15 . To be s i g n i f i c a n t  a t  th e  .05 l e v e l ,  th e  d i f f e r ­
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ence must "be 8. The c o n t r o l  group o f  h e a r i n g  c h i l d r e n  u se d  
a  r e l a t i v e l y  c l o s e r  number o f  t r i a l s  t o  l e a r n  th e  two ty p e s  
o f  m a t e r i a l s  t h a n  d id  t h e  h e a r i n g  h a n d ic a p p e d  g ro u p , b u t  
n o t  s i g n i f i c a n t l y  s o .
TABLE 18
DATA PROM TABLE 17 CAST FOE KOLMOGOROV-SMIRNOV TEST
Ratios of Trials for Semi-Concrete 
Trials for Abstract
Ito
0 16 31 46 61 76 91 106
to to to to to to to to
.15 30 45 60 75 90 10 5 120
S]_g( Control) 0 9 13 14 15 17 17 18
18 18 18 18 18 18 18 18
Si8(Hearing 
Impaired)
6
18
8
18
17
18
17
18
17 
. 18
18
18
18
18
18
18
Summary of Results
It was found that the hearing handicapped children 
and the control group of hearing children both had signifi­
cantly more difficulty (at the level of .01) with the ab­
stract material than with the semi-concrete material both 
in regard to the number of trials it took to reach the cri­
teria of learning, and in regard to the number of errors 
made. It was also found that the hearing handicapped chil­
dren took significantly more trials to learn the abstract 
material (at the level of .05) than did the control group, 
but that while they used more errors, the difference in the
42
number o f  e r r o r s  made by  th e  two g rou ps  was j u s t  below th e  
l e v e l  o f  s i g n i f i c a n c e . A l a r g e r  number o f  e r r o r s  was made 
by t h e  c h i l d r e n  on th e  f i r s t  t r i a l s  and a s  th e  m a t e r i a l  b e ­
came more f a m i l i a r  t h e y  made few er e r r o r s .  T h e re fo re ,  a 
c h i l d  who consumed more t r i a l s  m ig h t av e rag e  few er e r r o r s  
p e r  t r i a l .  The number o f  t r i a l s  u se d  by b o th  groups i n  
r e a c h i n g  th e  c r i t e r i o n  o f  l e a r n i n g  o f  th e  s e m i-c o n c re te  
m a t e r i a l  and i n  th e  number o f  e r r o r s  made i n  a c h ie v in g  t h i s  
g o a l  and p a t t e r n  o f  s p re a d  w i t h in  each  group was so s i m i l a r  
a s  t o  show l i t t l e  i f  any  d i f f e r e n c e ,  and c e r t a i n l y  n o t  a t  
any s i g n i f i c a n t  l e v e l .
The r a t i o s  o f  th e  number o f  t r i a l s  u sed  i n  l e a r n i n g  
th e  s e m i-c o n c re te  m a t e r i a l s  t o  th e  number o f t r i a l s  u se d  i n  
l e a r n i n g  th e  a b s t r a c t  m a t e r i a l s  by th e  h e a r in g  h a n d ic ap p e d  
c h i l d r e n  and th e  c o n t r o l  group o f  h e a r i n g  c h i l d r e n  was com­
p a re d  and a  d i f f e r e n c e  was found  show ing t h a t  th e  c o n t r o l  
group  was r e l a t i v e l y  c l o s e r  i n  th e  r a t i o  of t r i a l s  u sed  
t h a n  was th e  h e a r i n g  h a n d ic ap p e d  g ro u p , b u t  th e  d i f f e r e n c e  
was n o t  s i g n i f i c a n t .
CHAPTER V 
CONCLUSIONS AND SUMMARY
Many children with severe hearing handicaps fail to 
keep academic pace with hearing children and remain limited 
in their language ability. Since ability to learn abstract 
figures is intimately associated with language and reading 
abilities and with academic progress, this study was de­
vised to test the ability of hearing handicapped children 
to learn abstract figures. The abstract figures were twelve 
pairs of shorthand symbols which were used as an associative 
learning study.
As a comparison to the performance of the hearing 
handicapped children in learning abstract symbols, their 
performance in learning semi-concrete material was also ob­
served. Twelve pairs of pictures which were simple outline 
drawings of familiar objects comprised the semi-concrete 
material. The criteria of learning these materials was 
reached when all twelve pairs of each type of material were 
matched correctly. The number of trials used and the num­
ber of errors made in achieving this goal were recorded.
A control group of hearing children was given the 
same materials and their performance was compared with that
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of hearing handicapped children. The control group was 
selected on the basis of age, and performance on the Ontario 
School Ability Examination in order to match the hearing 
handicapped group in regard to mental age. The hearing im­
paired group consisted of l8 pupils of the Oklahoma School 
for the Deaf at Sulphur, Oklahoma, who ranged in age from 
107 months to 153 months with an average being 134 months. 
Their mental ages ranged from 105 months to 149 months with 
an average of 129 months. The control group of eighteen 
hearing children ranged in age from 105 months to 151 months 
with an average of 132 months. Their mental ages were 102 
months to 146 months with an average of 129 months.
Nine null hypotheses were formulated and tested and 
some significant differences were noted as well as some sim­
ilarities. The first hypothesis was rejected and it was 
noted that there was a significantly greater number of trials 
used by the hearing handicapped children in learning the ab­
stract material than in learning the semi-concrete. The 
second similar hypothesis was also rejected when it was 
noted that the control group also used a significantly 
greater number of trials to learn the abstract material.
The third hypothesis was sustained and it was ob­
served that there was great similarity in the number of 
trials and in the pattern of spread of the trials between 
the hearing handicapped children and the control group in 
learning the semi-concrete material.
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However, the fourth hypothesis was rejected and it 
was noted that the hearing handicapped children used sig­
nificantly more trials in learning the abstract material 
than did the hearing children.
The fifth hypothesis was rejected when it was ob- • 
served that the hearing handicapped children made signifi­
cantly more errors in learning the abstract materials than 
in learning the semi-concrete materials. The control group 
of hearing children also made significantly more errors in 
learning the abstract material than in learning the semi­
concrete material so that it was necessary to reject the 
sixth hypothesis.
However no difference was noted in the number of 
errors which the hearing handicapped children and the con­
trol group used in learning the semi-concrete materials so 
the seventh hypothesis was sustained. There was a differ­
ence in the number of errors used by the hearing handi­
capped children and the control group of hearing children 
in learning the abstract material but the difference was 
just below the level of significance at the .05 level, so 
that the eighth hypothesis was sustained.
The last hypothesis was also sustained, because, 
while the control group had a closer ratio of trials of the 
semi-concrete to the abstract, the difference between the 
two groups was not significant.
While these differences were noted in favor of the
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control group it must "be pointed out that the hearing handi­
capped children were residential school pupils who had begun 
their school careers at four to eleven years with two-thirds 
of the group entering.at the ages of five and six. These 
children communicated using signs. These factors mi^t in 
themselves have bearing on the ability of these children to 
use abstractions, or they might have more direct bearing on 
the emotional stability of the children and thereby affect 
their ability to use abstractions.
Earlier in the study the importance of emotional 
stability in learning to use abstractions was pointed out. 
Many factors were mentioned which cause discouragement to 
academic progress for both hearing and hearing handicapped 
children.
Many studies were cited which sought to explore dif­
ferences between hearing and hearing handicapped children. 
Hiskey felt that the deaf experienced a loss of efficiency 
"resulting from deafness and less facility with verbal ab­
stractions." Pellet listed the stages of thinking and ex­
pression for hearing children and similar stages for deaf 
children, but with slower development. Oleron felt that the 
deaf attain a conceptual level of thinking, but with greater 
difficulty than for normal children. Wright felt that deaf­
ness caused an organismic shift to a lower level of func­
tioning. Larr found no difference between deaf and hearing 
children using perceptual materials but found that the deaf
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children were inferior in performance in concept formations. 
Rosenstein found no difference in the ability of the deaf 
children to perceive, abstract, or generalize if the lan­
guage used was within the capacity of the deaf children.
Other studies dealing with visual responses, visual 
memory, visual paired-associates, and visual pictorial 
thinking found the deaf to be similar in their abilities to 
normal children. Purth observed that recent evidence showed 
that the deaf are not as different as they had formerly been 
thou^t to be.
In his study Larr found differences between the 
children from two schools for the deaf and said,therefore, 
that it was not wise to equate two groups of deaf children. 
The present study should be read with this in mind because 
there were factors which need to be tested further before 
generalizations could be made.concerning the deaf in gen­
eral.
Further testing with these materials might be fruit­
ful using different samples of children with limited hearing 
in order to ascertain the effects of starting to school at 
an early age; attendance in day school classes; and using 
spoken English for communication.
Doehring was cited early in this paper as suggesting 
that if a child has no emotional disorder and exhibits se­
vere difficulties with non-verbal abilities, an organic im­
pairment of the right hemisphere should be suspected.
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Fruitful exploration with these materials might he done in 
the field of brain damage with both hearing and hearing 
handicapped subjects.
In summary it can be said that the hearing handi­
capped children used significantly more trials and made more 
errors in learning the abstract materials than in learning 
the semi-concrete material^ as did the control group of 
hearing children. But it was also true that the hearing 
handicapped children used significantly more trials than the 
hearing children did in learning the abstract materials, 
though they performed quite similarly in learning the semi­
concrete materials.
There was a difference, but not a significant differ­
ence, in the ratio of trials between the semi-concrete and 
abstract materials, with the control group having- a closer 
ratio. This does not mean that it is the deafness itself . 
which causes the greater difficulty, however. Therefore, 
other studies should be carried out in different situations 
to see if these results are typical of deaf children in gen­
eral, or if there are other extenuating factors.
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AnSNDIZ I
mDmixjAL mcoRD shebt
(abstraet)
Nam# 
1. Q.
Age
Teacher
Stimuloa Reapcnee 1 2 3 4 $ 6 7 Ô 9 10 U  12 13 14 15 16 1? 1Ô 19 20 21 22
(a \ 1
A, fc/-)
% (-r)
(  W i
4" N
i
^  63) ■
X. H
^  (u^ 1
(f Cv)
y . w i
w
r**- (to-)
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APIENDIX n
INDIVIDUAL RBCQBD SHEET 
(seml-coner«te)
Name . Ag#
I. Q . _________________________________ Teacher
Faire Nnmber of trial#
StiM lve Reeponae 1 2 3 4 5 6 7 8 9  10 1112 13 14 15 16 17 16 19 20 21 22
saxr (net)
key fhmmmhmll)
euo (feet)
hat (book)
beid (tree)
bream (box)
bread (ekate)
Dim (chair)
kaam (coat)
knife (nhene)
ehee (bird)
niteher f nibM lla)
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